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is at rest. It forms a to^agh protecting film against 
damage from corrosion bcoajght about by condensation 
of water and certain acid products of combustion. 

STARTING r 

The tendency of ordinary oril to drain off causes wear in 
starting through metal-to-metal contact between the moving 
surfaces. The new Shell oiltjkess concentrate ensures that 
there is an oil film already prcssent at the moment of start- 
ing — even after the engine hsj been idle for some weeks. 

RUNNING A 

! 

I - . . 

I New Shell oil maintains itii tenacious film at the high* 

est temperatures and gives complete lubrication to pistons 
and bearings. Exhaustive te«ts with representative makes 
of cars have shown that ifter a full season's hard 
going “ there is no meaaairable amount of wear/ 
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Incorporated in the New Shell Oil 
is a special oily compound, exclusive 
to Shell, which fortifies it and makes 
it cling to cylinder walls and bear- 
ings instead of draining off as the 
engine cools down. This is impoi’t- 
ant for two reasons: it prevents 
corrosion caused by products of 
combustion, and it gives quicker 
starting from cold by reducing fric- 
tion between piston rings and 
cylinders. Combined with this in- 
creased oiliness is an exceptional 
degree of cleanliness in use, which 
means less frequent overhauls. 
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Sulphate of Ammonia lor Clovers.— The opinion has been 
expressed on a number of occasions that heavy dressings of 
sulphate of ammonia to pastures had a deleterious effect on 
clovers. A recent article in the Journal of Agricultural 
Science offers a different explanation. In pot experiments 
with alsike and red clovers, fortnightly dressings of ammo- 
nium sulphate applied in solution at rates up to 1 gm. per 
pot did not injure the plants. The total amount of ammonium 
sulphate applied to the alsike was relatively enormous, of the 
order of 24 tons per acre* Soil and plant analyses showed that 
although abundant ammonia and. nitrate (including water- 
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soluble ammonia) were jiresent in tlie soil tliere was little extra 
nitrogen in tlie treated plants. It was concluded that the 
adyerse effect of ammonium sulphate on clovers in g:rassland 
was due not to the toxicity of ammonium ion but to competi- 
tion with extra growth of grass produced. 


Cultivation to avoid Evaporation.—Mr. B. A. Keen in a 
paper on the scientific basis of the art of cultivation points out 
that the capillary theory of water movement in soil is wrong. 
The pore-space of the soil must be regarded as a series of cells 
communicating with one another through relatively narrow 
necks. The boundaries of these cells and necks are formed 
by the soil aggregates or crumbs, which can be likened to 
small sponges. The crumbs imbibe water from the rain that 
percolates down the pore-space, and water is held at the points 
of contact of the crumbs and also partially fills the pore-spaces. 
Any surplus drains awny and eventually reaches a water- 
table. When drying conditions occur at the surface, evapora- 
tion proceeds by the progressive downvrard drying of the top 
layers of the crumbs rather than by the upward movement 
of water from below to the surface. In other words, most 
soils are naturally ^^self-mulching.’’ Similarly when root 
hairs absorb water, inward movement to the region of 
absorption will be very slow and over very limited distances. 
The water held by the soil is to be regarded as relatively 
static. Modern theory shows, in fact, that it resists movement. 

The effects on soil water content and movement attributed 
to operations such as harrowing and rolling are therefore much 
less than the old capillary theory asserted. The main function 
of cultivation is not to exercise a delicate and precise control 
of soil moisture^ but to remove the competition of weeds, to 
obtain a seed-bed of suitable consistency and to prevent crusts 
or ‘‘caps” forming on certain classes of soil. 


Loose Smut in Wheat.— A new method of treating wheat 
seed in order to free it from a fungous disease called Loose 
Smut was discovered by R. S. L. Jai Chand Luthra, I.A.S. 
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Professor of Botany, Punjab Agricultural College, Lyallpur. 
Tke old metbod of treatment inyolyed tie use of a thermo- 
meter and required skill and accuracy in raising water to a 
temperature which was sufficient to kill the spores of the 
disease inside the wheat grain and yet not damage the germi- 
nating power of the grain. Consequently the method was 
unsafe in the hands of unskilled and illiterate people. By the 
new method the use of a thermometer is rendered unnecessary. 

The wheat seed to be treated is merely soaked in water at 
ordinary temperature for four hours during the morning of a 
dry day. The soaked grain is then spread in the sunshine till 
it is thoroughly dried. Experience in India has shown that 
this treatment is effectiye in controlling the disease without 
damaging the germinating power of the seed. 


American Aloe.— An enquiry was receiyed regarding the 
possibility of utilising the leayes (chopped up) of the Ameri- 
can aloe, Agave americana, for stock feed in drought areas. 
This is known to be done in some of the drier parts of South 
Africa. We are indebted to our Chemistry Branch for the 
following analysis: — 


% % 



Expressed on 
samples as 
received. 

Expressed on 
basis of 100% 
dry matter. 

Moisture 

85.6 

— 

Ash... 

1.75 

12.16 

Crude protein 

71 

4.91 

Ether extract 

.23 

1.63 

Fibre 

2.24 

15.57 

Carbohydrates 

9.47 

65.73 

(by difference) 

100.00 

100.00 


ISTutritiye ratio — 1 ; 17.3. 
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Tobacco News.-— According to a press communique on tlie 
Eeport of the Imperial Economic Committee, not only has the 
production of flue-cured leaf in Canada, India and Southern 
Ehodesia greatlj" increased within recent jj-ears, but there has 
also been a uery marked iniproTement in the quality of the 
leaf. 

The increase in production is chiefly accounted for by the 
growing preference for cigarettes, made of flue-cured leaf, 
over pipe and cigar smoking. In the United Kingdom, which 
is the chief importing market for leaf of Empire origin, ‘'five 
cigarettes are smoked there to-day for every one which was 
smoked thirty years ago. Cigarette smoking now accounts for 
nearly three-quarters of the tobacco consumed.’’ 

The Committee in its Eeport (Eeports of the Imperial 
Economic Committee, Thirty-first Eeport — Tobacco) state that 
the prejudice against Empire leaf which existed in the early 
daj's of tariff preference (1919) is no longer justified, for the 
best Empire flue-cured leaf can be, and is, used by manufac- 
turers in the production of cigarettes. 

The prejudice may still linger to a certain extent among 
old smokers but is rapidly disappearing, largely on account 
of the improvement which is being effected in the quality of 
the leaf. It is of vital importance, therefore, “that leaf 
inferior in quality and unsuited in flavour does not reach the 
United Kingdom.” 

In this connection the Committee lays considerable stress 
on marketing and points out that “although an article may 
enjoy a fiscal advantage, marketing (unless compulsion is to 
be used) is as important as production when in the last resort 
the article has to make its wav on its merits in a market 

V 

largely accustomed to a particular type, quality and kind.” 

Attention is also drawn to the necessity of maintaining 
a regularity of supply so as to prevent gluts and shortages, 
for “the tobacc’G manufacturer has to buy ahead and usually 
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liolcls appi’oxiinately tliree years’ stocks of leaf, to enable biin 
by blending to smooth out yariations in tlie crops of different 
years and to facilitate the maintenance of a fixed retail price 
independent of small fluctuations in the price of leaf. Clearly 
big yariations between years, either in the quality or the 
nature of the leaf or in its price, are as much to his ultimate 
disadvantage as they are to the producer,” 

Referring to the system of sale by auction as now operated 
in Southern Rhodesia, the Committee reports: ‘^Our witnesses 
representing manufacturing and merchanting interests were 
in favour of auctions as a system of selling leaf, provided they 
cover the whole crop, are fully organised, and attract a 
sufficient number of buyers.” 
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Soil Conservation by means 
of Grass. 


“THE BERMUDA GRASS KING.” 


A most interesting article by Angus ilcDoNALO, entitled 
‘"The Beeme'DA Grass King/^ appeared in tbe October, 1937, 
issue of tbe Journal, Soil Conservation — tbe official organ of 
tbe Soil Consei’A^ation Service of tbe United States Department 
of Agriculture — and is reproduced bere vei'batim, as it is 
tbongbt to be of considerable interest to tbe Rhodesian farmer. 

Tbe article “Couch Grass/’ wbicb appears elsewhere in 
this issue, is part of a series of articles entitled “Sown Pajs- 
turEvS and their Management/’ bj^ Mr. C. W. Winders, 
B.Sc., Agr., lias been extracted verbatim from tbe October, 
1937, issue of the Queensland Agricultural Journal, and should 
be read as a sequel to “Tbe Bermuda Grass King/’ for in it 
Mr. Winders in a very able and explicit manner describes and 
refers to tbe management of Couch Grass, wbicb is in reality 
Bermuda Grass — tbe two names being synonymous. 

This grass is of creeping habit and is very commonly met 
with in Rhodesia. — Acting Editor. 


They will tell you in Fort Smith that Harry E. Kelly is 
tbe Bermuda Grass King of Arkansas. He is called the 
“'Bermuda Grass King” because be has over 2,000 acres of 
Bermuda grass and because be has bad it set all over Arkansas 
and the South and South-west. His work with Bermuda grass 
has carried him to Australia and all over the United vStates. 

The land south of Fort Smith is tbe poorest I ever saw. 
It is a mass of shale with a few inches of soil over it. In 
some places there is nothing but bare rocks. Some of the 
hilltops were once entirelj^ bare — “bald knobs” they were 
called. It was a God-forsaken country; tbe soil was thiia and 
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washy and great gullies marred the hillsides. In 1887 Harry 
Kelly moved to the south of Fort Smith. Shortly after he 
became interested in Bermuda grass. 

knew that a country could not he prosperous without 
good pastures/' he told me. ^‘"When I came to this country in 
1887 this field here had been farmed in cotton for 80 years. It 
was so run down that it wouldn't grow anything. The hillside 
was a maze of gullies, some of them as deep as your head." 

^ ‘Where are the gullies now?" I asked. I looked up the 
long slope that was covered with Bermuda grass from 6 to 8 
inches high. 

“Come on up to the top of the hill. I want to show you 
something," said Mr. Kelly. 

I drove up the slope. When we got to the top I saw 
Bermuda grass growing on what was almost a solid mass of 
rocks. Some of the big, flat sand rocks were a yard across, but 
they were nearly covered with the long Bermuda runners. 

“Bermuda grass will grow where nothing else will," said 
Mr. Kelly. “It will stop erosion when nothing else will. 
There is more money in it than in corn and cotton, and it 
builds up the land. Thirty years ago I carried a shoe box full 
of the roots to a farm I own in Ozark County, Missouri. From 
that shoe box I have set 300 acres. It will take this country. 
It will save the farmers in spite of themselves. It will choke 
out the cotton, overrun the fields. I had it set all along the 
roads and highways." He laii^hed uproariously. “It spead 
into the fields. It took the land. You see this 50 acre field 
Twenty~five years ago it was a cotton field. But the Bermuda 
spread from the road. It took the field." Again he laughed, 
laughed so long and loud that I Joined in with him. 

“These farmers' wives fuss at me. They are afraid their 
men will get the Bermuda grass fever. They don't like it 
because it spreads from the roads into their gardens and 
flowers." 

“What about row crops? You've got to have rovr crops," 
I said. Mr. Kelly's jovial face changed. He scowled at me. 
“How crops," he shouted. “You don't need row crops with 
Bermuda. Row crops have caused this country to wash away." 
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‘"Otlier nietliods/^ snorted Mr. Kelly, “Yes, there are 
other methods, and compared to Bermuda none of them is 
worth a good cuss word. Bermuda is the only real soil saver.’’ 

^^Have you tried other methods?” I asked. 

^‘All I ever heard of — and quit them because Bermuda 
was better. You see that post there? I set that post 15 years 
ago 7 feet out of the ground. It is 2 feet high now. The sod 
has filled up 4 feet of soil. You see that ditch?” He pointed 
to a drain ditch alongside the road. '"That ditch was over a 
horse’s back ten years ago. It was eating out into the road 
and into the field on the other side. I set it in Bermuda. 
Look at it now. Look at it now,” he said triumphantly. 

I looked. The ditch was about 18 inches deep. Its walls 
and banks were matted with Bermuda and long fingers of grass 
were reaching toward each other from either side in its bottom. 

"We have to plough that ditch every year or two to keep 
it from clogging up. And you talk to me about other 
methods.” 

We drove by pasture after pasture of Bermuda grass where 
fat cattle grazed. We drove over hill and dale, over rocky 
land, good land, thin land, bad land, and the Bermuda was 
thriving everywhere. 

"I have lots of trouble getting these farmers to take care 
of the pastures. You see this farm here?” said Mr. Kelly. 
"Fifteen years ago I had it rented. It had been set in Bermuda 
grass in 1904 and needed ploughing badly. Well, he owed 
me 4,000 dollars and I had renewed the note twice, and I said, 
' Well, if you don’t plough that pasture up I won’t renew your 
note.’ The fellow went around to the other banks and tried 
to get some money, but failed, and so he came back and said, 
' All right, you win.’ He ploughed up the Bermuda and it 
helped it a lot, but it needs ploughing again.” 

"Have you developed any superior varieties of Bermuda ?” 
I asked. 

"Well, I’ve experimented a great deal. I’ve tried a great 
ihany varieties, but the kind that hns been growing here the 
longest is the hest and hardiest. It has become acclimated. 
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There is a plot of Berin-ada near the old fort that is 104 years 
old. I talked to an old soldier in the early days who saw it 
set out in 1833. It is still doing fine. I have brought many 
other varieties here from many parts of the world. IVe got 
varieties from Arizona and Australia, but it froze out. 
Bermuda’s worst enemies are cold and shade. It will grow 
In rather open timber, though. Look at that,” I stopped the 
car. Not far off there was a good stand of Bermuda growing 
among some red oak trees. 

^‘Well, I should say there is another enemy and that is 
dog fennel. These farmers won’t pasture their Bermuda 
enough and the dog fennel comes. To do well Bermuda ought 
to be pastured a good deal. There’s not enough cattle in the 
country. Bermuda will support from three to five head of 
cattle to the acre. Show me another grass that will do that. 
Yet some of these farmers are afraid of it. 

'"But let me tell you about the time I went to Australia. 
Did you know that New Zealand was one of the richest coun- 
tries in the world? Did you know that New Zealand exported 
more butter than any country in the world and that it is all 
on account of Bermuda ? I was going over on the boat in 1904 
to Australia and I got to talking with an Englishman who 
said he had a little ranch of 7,000 acres he had just sold for 
200 dollars an acre. He said they raised Couch grass on it for 
pasture. Said it was the finest grass in the world. When we 
got across he took me out and showed me some of this Couch 
grass. What do you think it was? As fine Bermuda as ever 
you saw. But that Australian Bermuda isn’t as good for this 
country as what grows here. 

"Bermuda Grass Mitchell has developed some fine varie- 
ties. But none of them is any better than this grass around 
Fort vSmith. Mitchell has done a lot, though. He got the 
Bermuda grass fever along with me and John Fields in the 
early days. We made speeches all over the country.- And 
every time we wrote an article we harped on Bermuda, John 
Fields and I made a Bermuda compact in 1902. He was editor 
of the Oklahoma Farm Journal, He agreed never to publish 
an issue of the pap^r without an article on Bermuda. And he 
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carried out the agreement as long as he was editor. But we 
lost him/' Mr. Kelly said, sadly. ‘'He went in with the farm- 
loan people. That was a good many years before he died.'' 

'T guess you haye sold a lot of Bermuda roots/' I said. 

“Sell it. I should saj^ not. I've never sold a single sprig. 
But I've given it way. I've given away thousands and 
thousands of sacks of the sod. They come here and dig it up 
free of charge. 

“One of the chief obstacles to spreading the Bermuda 
grass light/’ went on Mr. Kelly, “has been prejudice. The 
foremost farmer in this country to-day has been saved by 
Bermuda grass almost against his will. That’s Claude Hamp- 
ton. Claude Hampton worked for me for nine years and I 
never could convert him to the Bermuda grass doctrine. Annie, 
his wife, said his mother hated the grass and I reckon Claude 
had a parental antipathy to it. Annie said if you showed 
Claude a sprig of Bermuda he would spit at it like a kitten 
does at a dog. Claude had a fine bottom farm, over 200 acres, 
and he wouldn’t allow Bermuda on it. Well, in 1927 the great 
flood came and covered all his land with a layer of white sand 
from 6 inches to a foot deep. 

“Claude came to xne and said, ‘ Well, Mr. Kelly, I’m 
ruined. The water has ruined my land.' 

“I said, ' Claude, why don’t you set it in Bermuda?' But 
Claude Just laughed. He had heard me harp on Bermuda so 
much. 

“Well, the next thing I knew Claude had got some Ber- 
muda seed from Arizona. You ever been in Yuma, Arizona? 
Did you know there was a seed mill there that has developed 
machinery that will separate alfafa seed from Bermuda seed? 
Well, anyway, Claude sowed his land in Bermuda in May and 
got a fine stand. v 

‘‘The best way to start Bermuda though is from the roots. 
I use a manure spreader to scatter it and then turn it under 
with a turning plough.” 
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Wliile Mr. Kelly was talking we had been approaching 
the edge of the Arkansas River bottom. In front of ns was a 
comfortable-looking farm house surrounded by a Bermuda 
grass lawn. The house was situated on a rise just above the 
bottom. 

''Look at that Bermuda grass pavement/’ said Mr. Kelly. 
The Bermuda grass had almost covered the road in front of the 
house. '^This is where Claude Hampton lives.” 

We got out and I met Hampton and he drove us down 
into the bottom. Before us stretched 200 acres of the finest 
Bermuda grass I ever saw. Most of it stood 12 inches high. 

^‘’How long will Bermuda live under water?” I asked Mr. 
Kelly. 

^^Well, I don’t know. Never have known water to stand 
on it over four or five months. It always came out.” 

‘Hn this pasture is about 100 acres/’ said Mr. Hampton. 
"T’ve got 125 head of cattle on the grass. You can see they 
haven’t eaten a tenth of it^ and they are as fat as butter.” 

We stopped near a grove of trees where a bunch of cattle 
were shading. They w’ere as fat cattle as ever I saw. 

“I don’t feed ’em a thing the year round. They live on 
Bermuda through the winter/’ said Mr. Hampton. 

''Did I tell you about the time I converted the packing 
house people to Bermuda?” asked Mr. Kelly. "Well, the 
packing house man travelled around the country looking for 
a place to locate. I had been talking pasture and cattle to 
him but he said this wouldn’t make a cattle country. ' Your 
grass ideas are all right/ he said, 'but it would take too 
long.’ ' Now look here,’ I said, ' I want to show your some- 
thing.’ I took him down to this bottom about 9 o’clock one 
morning and it was 10 o’clock before he was ready to leave. 
He was converted all right, and that’s how Fort Smith hap- 
pened to get the packing house.” 

"I guess they might call you one of Mr. Kelly’s 
disciples,” I said to Mr. Hampton. 
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'^1 guess they might/' said Mr. Hamton. ^‘Mr. Kelly 
kept telling me to quit work. I just sit in the shade and watch 
the cattle get fat.’' 

The second bottom near Hampton’s house was set in 
Bermuda too — ^but part of it had grown up in weeds. 

‘Claude, how about ploughing this up?” said Mr. Kelly. 
‘‘It would help the Bermuda.” 

“Well, you know you told me to quit work and I’m trying 
to follow your advice,” said Claude. 

Driving back to the house Mr. Kelly said, “I have spent 
50 years carrying the Bermuda gospel. When I was a young- 
man I decided to devote my life to Bermuda. And I have. 
Or most of it. I am 76 now,” 
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Couch Grass. 

(Cynodon dactylon Pers.). 

This article constitutes part of a series entitled ^\Sown 
Pastubes akd theie Management/^ by Me. C. W. Winders, 
B.Sc. Agr., Assistant Eesearch Officer, Queensland Depart- 
ment of Agriculture, and has been extracted verbatim from the 
October, 1937, issue of the Queensland AyTicultural Journal , — 
Acting Editor. 


Origin and Distribution, — Couch grass is widely spread 
in Queensland as a pasture plant, as a lawn grass, and as a 
weed of gardens and cultivations. It is probably native to 
Australia, but is common also in many other countries. It is 
highly valued for grazing purposes in the Southern United 
States of America, where it is knowm as Bermuda grass, and 
in India, where the name Doub grass is given to it. 

Description, — In habit couch grass is a perennial, low- 
growing grass which produces slender, creeping runners that 
may reach a length of several feet and which root at the joints. 
It possesses, in addition to surface runners, thin, underground, 
creeping stems. The habit of the grass varies considerably 
according to the nature of the soil and the climate experienced, 
but it seldom reaches a height of more than 12 inches. The 
slender flowering stems terminate in between two and five 
purplish spikes from 1 to 2 inches in length. 

Climatic Eequirements, — The chief growing period of 
couch grass is during the summer months. Growth is retarded 
by cold weather, and is checked almost entirely by severe 
frosts, but the plants are seldom killed by cold. The grass 
is extremely drought resistant, though it is not productive 
under dry conditions. 

Soils, — Couch grass requires a fertile soil for its best 
development, but will grow on an extremely wide range of soil 
types, from beach sands to dry, alkali soils. It does best on 
fertile, light loams, particularly on alluvial flats. 
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Planting , — Flowering lieads are produced in abundance 
during the warmer months of the year, but the lieads shatter 
badly w^hen the seed is formed, and commercial samples of 
seed often show a germination percentage of less than 30. 
Good seed, germinating as high as 92 per cent., is available 
at times, and should be used in preference to cheap, unreliable 
lines. From 5 to 8 lb. of good seed are sufficient to sow an 
acre. For planting small areas it is usually preferable to 
employ rootstock or stem cuttings if they are available, spacing 
them 18 inches apart in drills struck out at intervals of about 
2 feet. Sowing or planting should be carried out during spring 
or summer. 

Owing to its smothering action on most ‘ other pasture 
plants, couch grass is usually not employed in pasture 
mixtures, but sowings of the grass may be improved by the 
addition of a suitable legume. In coastal districts the common 
lespedeza {Lespedeza striata) mixes well with couch grass. 

Management . — Couch grass pastures are fairly easy to 
manage, as they are not readily eaten out bj" stock. However, 
intermittent grazing is recommended in order to make the most 
efficient use of the pasture. 

Conservatiojh , — Owing to its relatively short growth, 
couch grass is seldom cut for hay or ensilage. 

Feeding V ahie.—The feeding value of couch grass, parti- 
cularly when growing on good quality soils, is excellent, and 
the palatability and digestibility of the grass render it a first- 
class grazing plant for all classes of stock. 

Special Uses , — In addition to its usefulness as a pasture, 
couch grass may be employed for the fixation of sandy soils or 
of slopes subject to erosion, and also for green formation on 
aerodromes, lawns, golf links, etc. 

Undesirable Features , — By virtue of its persistent habit 
couch grass is very troublesome when it invades cultivation 
areas. 





Group I. — Bullocks receiving cowpea hay. 
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The Feeding of Sunnhemp Hay 

{CROTALARIA JUNCEA) AS COMPARED WITH COW- 
PEA HAY (P/G'-VA CATJANG) IN A FATTENING 
RATION FOR BULLOCKS. 


By A. E. EpHTN and R. H. Fitt. 


Introduction.— The use of sunnhemp as a hay crop for feed- 
ing cattle has been increasing recently in the Colony. At one 
time it was thought to be poisonous to stock, but further 
experience has not shown this crop to be harmful and farmers 
are now making use of it quite widely as a legume hay in the 
feeding of cattle. 

. As far as is known Mr. W. B. Richards, Fort Victoria, 
was the first farmer in the Colony to test the value of this crop 
seriously as a feed for cattle. He worked in co-operation with 
the Chief Agriculturist of this Department, who subsequently 
carried out palatability trials with sunnhemp silage at the 
Salisbury Experiment Station and found it to be unpalatable 
to cattle. Trials have been carried out at the same Station 
to determine the effects of different rates of seeding on the 
yield of fodder. (^) McChlery has published data on the com- 
position of sunnhemp at different stages of growth in relation 
to its value as a green manure crop, which show that sunn- 
hemp has a high feeding value as a haj’^ if cut just before the 
crop comes into flower,(^) Unpublished results from feeding 
trials carried out at the Rhodes Matopo Estate have shown that 
sunnhemp hay of fair quality was not eaten so readily as cow- 
pea hay, but was approximately equal to it for maintenance 
ptirposes for wintering dairy heifers. Husband found that 
sunnhemp hay, though eaten readily by young bullocks at the 
Pasture Research Station, Marandellas, when fed ad lih 
proved merely a maintenance ration. The hay used in this 
trial was of coarse quality. (®). 
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The i«eding results obtained so far in this Colony are not 
conclusive; as in most cases the sunnhemp hay used was either 
inferior in quality or it was fed in amounts which were too 
limited to affect significantly the feeding value of the ration 
as a whole. It was therefore decided to carry out a further 
feeding trial at the Rhodes Matopo Estate to determine 
whether sunnhemp hay could replace cowpea hay in the ration 
for fattening bullocks. 

Plan of the Experiment.—Twenty four-year-old Aberdeen 
Angus X Africander ranch steers were used in this experiment. 
They were of fair beef type and in good store condition when 
the trial started. They were divided into two similar groups 
as far as type and weight were concerned. Group 1 received a 
ration of maize meal, cowpea hay and maize silage. Group 2 
received a ration of maize meal, sunnhemp hay and maize 
silage. The rations were the same except that Group 2 was 
fed sunnhemp hay instead of cowpea hay. The feeding trial 
started on the 20th July, 1937, and the cattle were fed for 
80 daj^s. 

The cowpea hay and sunnhemp hay used were grown on 
the Estate. The sunnhemp — Somerset variety — was sown on 
the 1st Eebruary and reaped when 70 days old at an average 
height of S feet 6 inches. The plants were then in the early 
bud stage. The average yield of hay per acre was 3,016 lbs. 

The cowpeas — New Era — ^were sown a little earlier (mid- 
January) and reaped early in April, when approximately 80 
days old, being ten days longer in maturing than the sunn- 
hemp. The cowpeas grew well and were quite free from any 
leaf disease. The plants were cut in the early pod stage and 
the yield was one ton of hay per acre. The analyses of the 
two hays are given in Table 1 below : — 



Cowpea Hay. 

Sunnhemp Hay. 

Moisture ... 

7.6 

6.18 

Ash ... ... 

... : 8.8 

8.6 

Crude Protein ... ... 

12.5 

15.6 

Ether Extract ... ... 

2.2 

2.3 

Crude Eibre 

36.5 

30.4 

Carbohydrates ... ... 
(by difference) 

33.4 

36.3 




THE EEEBINCi OF SUNNHEMP HAY. 


IT 


It will be noted from tte analyses that the sunnhemp hay 
is somewhat higher in protein and somewhat lower in crude 
fibre than the cowpea hay. 

Feeding of the Cattle.— The steers were fattened in ordinary 
pens which were well sheltered with thorn trees. Figures 1 
and 2 illustrate the general layout of the pens. The concen- 
trates, legume hay and silage were fed in two feeds daily — 
at 7 a.m. and 5 p.m. respectiyely. Yeld hay of good quality 
was kept before the cattle all the time. The cattle were taken 
from their pens once daily for watering at a trough some 100 
yards distant. 

The ayerage daily feed consumption of the steers 
amounted to approximately 12^ lbs. maize meal, 6 lbs. cowpea 
hay or sunnhemp hay, 8.26 lbs. of silage and 13.81 lbs. yeld 
hay per head per day. The bullocks were started on a small 
ration of maize meal, approximately 2 lbs. per head per day, 
which was increased rapidly to a mamixum of 14 lbs. per day. 

Experimental Data.— The steers were weighed on three con- 
secutiye days at the commencement of the experiment in order 
to obtain the ayerage initial weights. During the experiment 
they were weighed at 28 day interyals. They were weighed 
on the two days prior to marketing and the ayerage of these 
last two weights taken as the final weight. 

The quality of feed consumed and the gains in liye weight 
of the two groups are giyen in Table 2. 

From Table 2 it will l>e seen that there is no apparent 
difference in rate of gain in liyeweight between the two gi'oups 
or in the feeding yalue of the two rations. For practical 
purposes in this ration the sunnhemp hay has proved equal to 
cowpea hay. It will be noted that the sunnhemp hay group 
consumed a smaller amount of veld hay than the cowpea hay 
group. The slight difference is not considered to haye affected 
the results. The bullocks fed well throughout with the excep- 
tion of two in Grroup 2, which will be referred to later. The 
ayerage daily rate of gain of both groups, 2.03 lbs., is consi- 
dered satisfactory. The feed consumption per 100 lbs. of gain 
is comparatiyely large, but the steers were fed to a high grade 
of finish. • 



Quantity of Feed Consumed 
and gain in Liveweight. 
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Quality of the Carcases.— When fattened, the steers were 
sent by road, a distance of 20 miles, to the Rhodesian Export 
and Cold Storage Company in Bulawayo, where thej" were 
slaughtered and exported as chillers. After slaughter the 
carcases were graded and reported upon individually. In the 
cowpea group all 10 carcases were graded as "‘Imperial.’’ In 
the sunnhemp group eight carcases were graded as 
“Imperial” and two as “Standard.” It appears that the two 
steers graded “Standard” were bad feeders from the start. 
The general impression given by the carcases of the two 
groups was that the sunnhemp group, except for these two 
steers, was generally better finished and that the fat of this 
group was of a lighter colour than the cowpea group. 

The average carcase weight in Group 1 was 675.3 lbs., 
giving a dressing percentage of 57.3. The average carcase 
weight in Group 2 was 675.0 lbs., giving a dressing percentage 
of 57.3 also. The dressing percentages are calculated on the 
farm weights and consequently are lower than the figure which 
would have been obtained had the cattle been weighed alive 
on arrival at the factory. 

Conclusions. — ^TJnder the conditions of this feeding trial it 
would appear — 

1. That sunnhemp hay (Somerset) when cut in the early 
bud stage and properly cured, is as palatable and valuable a 
feed as cowpea hay (New Era) in a standard ration in this 
Colony for fattening bullocks. 

2. Sunnhemp, under certain conditions, will outyield cow- 
peas as a crop and, as it is an easier hay crop to handle, its 
more extensive use for the feeding '^f cattle in this Colony 
seems well justified. 

3. It is important to cut the sunnhemp for hay before it 
becomes hard and woody. In this experiment the crop was 
cut at the early bud stage. 
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The Fowl Tick. 

[AEG AS PERSICUS). 


By Poultry Diyision. 


This is undoubtedly the worst insect that the poultry- 
j^eeper has to contend with, and is accountable for more deaths 
of fowls and greater loss to the poultry industry of the country 
than any other insect or disease. It is often wrongly termed 
the tampan which, although a tick, is quite different to the 
fowl tick, both in shape and size and also in colour. The 
tampan (or inthodoros Mouhata) is not nearly as plentiful in 
Ehodesia as the fowl tick; it usually occurs in desert tracks, 
in the shade of trees and rocks, and in natiTe huts, and is 
parasitic upon man, causing relapsing fever, or tick fever. 
The eggs are laid in the sand or hollows made in the ground 
by the females. The fowl tick on the other hand is, unfor- 
tunately very common, and widely distributed throughout 
South Africa; it is found in fowl houses, coops, etc., and under 
the bark of trees in close proximity to poultry. It is essen- 
tially a parasite of fowls, but is sometimes found on ducks, 
geese, turkeys and pigeons. It also causes a disease in fowls 
’which, for want of a better name, is called Spirochaetoses, for 
the reason that it is the transmitting agent of the fowl 
Spirochaete, which is usually fatal to fowds. The female 
usually lays its eggs in the cracks and crevices of a fowl house 
or under the bark of trees. 

There is not much doubt that the fowl tick was introduced 
into South Africa from India; it is also found in Australia 
and New Zealand, into which countries some say it was intro- 
duced from South Africa. It is unknown in cold, damp coun- 
tries, but it thrives and multiplies rapidly in hot, dry 
climates. The majority of poultry keepers are quite unaware 
that these fowl ticks are present in their poultry houses. It 
behoves everyone to keep a constant watch for them, and to 
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use all means in their power to keep their birds and houses 
free from them, and if present, to get rid of them as soon as 
possible. 

Methods of Detection.— The fowls are usually pale in face, 
the comb is pale and shrunken, they are listless, lay few or no 
eggs, or sicken rapidly and die. If small dark specks, similar 
to small ink blots, are seen around cracks or crevices in the 
wood, iron or brickwork of the houses or on the perches, it is 
practically a sure sign the fowl ticks are present. If the blade 
of a knife be inserted in the crack, blood will be found on it, 
and if the crack is enlarged the fowl tick will be found to be 
present. As the adults feed only at night, retiring to the 
cracks during the day, they will be seen after dark crawling 
about the walls or perches or feeding on the fowl. 

Appearance of the Adult Fowl Tick,— Oval in shape and flat, 
with eight legs, two on each side near the head and two on 
each side of the middle of the body. In colour, when not 
engorged with blood, it is dark brown, with a distinct light 
brown margin round the body. After a long fast they have 
the appearance of small light brown withered leaves; when 
engorged with blood they lose their flattened appearance, and 
become a darker brown (almost a bluish brown) in colour. 

life Cycle of the Fowl Tick.— The adult female lays batches 
of eggs, in numbers varying from 20 to 100, at the rate of 
several a minute, in a crack or crevice of the house or coop 
or under the bark of a tree. These hatch in about three weeks, 
and we have the larvae, little bigger than a pin’s head, and 
almost impossible to see with the naked eye. Under a 
magnifying glass they appear round in shape, of a grey 
translucent colour and with six legs. They immediately crawl 
about in search of a host, or are taken after dark on the backs 
of the adults. They remain on the fowl day and night from 
five to ten days, according to the temperature, feeding on the 
host and conveying the disease alluded to above. Having 
become engorged with blood, they become dark brown in 
colour and oval in shape; they drop off, hide in a crack or 
crevice, and moult into nymphs. The fact that they are so 
small as to be unnoticeable to the naked eye often leads the 
poultry keeper to imagine his birds are not affected. During 
the moult they grow a fourth pair of legs. 
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There are two nymplial stages ; tlie first lasts about three 
weeks, the second about five weeks. They then moult into 
adults. During the two nymphal stages and the adult stage 
they leave the cracks after dark and return again before it is 
light, therefore in these stages they are never seen on the 
birds, except at night. They are rapid feeders, taking about 
hours to become engorged. The adult females feed more 
plentifully than do the males, and usually once a month 
during the warm weather after each meal they lay a batch of 
eggs. Prom egg to egg stage lasts about ten months. The 
fowl tick can exist for a very long period without food, and 
larvae for seven to eight weeks, the nymphs a year, and the 
adults for two or three years. This accounts for the fact that 
if birds are put into a house in which there are fowl ticks, 
but which has been empty for two or three years, they will, 
immediately it is dark, be attacked. It is, therefore, impera- 
tive that all poultry keepers should thoroughly investigate 
the house before putting in new birds; a good method of 
ascertaining whether ticks are present is to put in at night 
two birds of little value, and later go in with a light and see 
if ticks are present. 

Methods of Infection.— Adult ticks will gradually pass along 
fences or trees, and so from one poultry house to another. This 
is one of the UvSual methods of their spread in suburbs of towns. 
In Australia it is prohibited by law to allow these foyrT ticks 
to infest houses, birds, trees, etc., or to sell poultry so infested, 
or even from infested premises. Such fowls, crates, etc., so 
infested are immediately destroyed, and the owner is liable 
to a heavy fine. In Rhodesia we have now a law dealing with 
the same matter, giving the right of inspection of premises. 
Another common cause of infection is by tick-infested coops, 
sacking, crates and fowls sent from one centre to another. 

Cause of Death is Tick Fever {Spirochoetosis ). — The cause 
of death is not due, as the majority of poultry keepers imagine, 
to weakness caused by loss of blood, although the loss of blood 
does weaken the bird and lowers its vitality, making it still 
more prone to the disease. The fowl tick, as mentioned above, 
is the host of an organism called the Spirocimete wMch, when 
the blood is being sucked, passes into the system of the 
fowl, causing the disease, the symptoms of which are prostra- 
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tioii, ruffled feathers, high temperature, loss of appetite, 
thirst, rapid emaciation and diarrhoea of a greenish yellow 
colour. If the bird is treated at once by destroying the ticks, 
i.e., the larvae, by dipping the fowl in a solution of warm 
water and two tablespoonfuls of Jeyes’ fluid, Kerol or similar 
disinfectant, and removed to a clean quarters, it will probably 
recover, although as a rule the disease has developed to such 
an extent before it is noticed by the poultry keeper, and there 
are so many organisms in the blood that there is little hope 
of recovery; however, if recovery takes place the bird becomes 
immune. We thus find birds apparently well and in good 
health, although not as productive as they should be, in houses 
infested with these ticks, but if other birds which are not 
immune are introduced these immediately sicken and die. One 
often hears the remark, bought birds (it may be pure-bred 
or otherwise) from so and so, and soon after I had them they 
sickened and died, while my own birds seemed quite healthy.’^ 
Of course, the seller is usually blamed, and his or her birds 
said to be delicate. The reason is obvious, and is one of the 
causes why pure-bred birds which probably have never been 
in the vicinity of a fowl tick in their lives are so often — and 
quite erroneously — ^by some people considered delicate. 

Methods of Destroying the Fowl Tick.— System, perseverance 
and patience are necessary to get rid of this pest. Some 
recommend burning tick-infested houses. This is rather an 
expensive method if the house is of wood or brick; if of grass 
or straw or similar material, the loss is not great, and this 
procedure is recommended. If of iron (and, contrary to the 
usual idea, an iron house will harbour ticks under the over- 
lapping sheets and similar hiding places) a quantity of straw 
can be placed inside and fired and the house made as hot as 
possible. In the case of brick or wooden houses, the best 
method is to use first a plumber’s blow lamp, and direct the 
flame into all the cracks and crevices, then spraj- well into 
these a 20 per cent, solution of water, as hot as possible, and 
Jeyes’ fluid or similar disinfectant, or a solution of paraffin 
emulsion. The same night put several birds into the house 
and go after dark with a light, and if any ticks are noticed, 
repeat both operations next day and each day until no ticks 
are discovered after dark. Coops, crates, nest-boxes, perches, 
etc., should be immersed for several days in a dipping tank 
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or solution as giren for spraying or treated -vriih a blow lamp. 
All trees infested slioiild be cut down and fences, etc., 
removed. Tlie ground on wkicli the houses stand should be 
saturated with paraflEin emulsion. 

ParaflBin Emulsion. — Shave ^ lb. of hard soap into one gallon 
of soft water and boil until soap is dissolved. 

Remove from fire to a safe distance and immediately stir 
in two gallons of paraffin. 

This thick creamy emulsion is a stock solution and will 
keep indefinitely. 

To make up a spray for treating houses, perches, crates, 
etc., add one part by measure of the stock solution to four 
parts of boiling water. Mix well and apply as hot as possible. 

Other disinfectants that can be used, although more 
expensive than the above, are: — 

A 10 per cent, solution of carbolic acid; but great care 
must be, of course, used when employing this. 

A 20 per cent, solution of LysoL 

A 10 per cent, solution of caustic potash or soda; care is 
required, too, in using this. 

Preventive Measures.—Wood for wooden houses should be 
W’^ell painted befoi'e construction with solignum, carbolineum 
or similar preparation. All houses should be sprayed with 
paraffin emulsion every fortnight in hot weather and every 
month when it is cooler, and the spray forced well into the 
cracks or between any materials that overlap. All perches, 
nest-boxes, etc., should be movable. Strict cleanliness is a 
sine qua non. All new arrivals should be at once dipped. 
Coops and crates arriving from other quarters should he 
immersed in disinfectant solution for several days. Nearest 
neighbours should be urged to follow these precautions. 

Vermin-proof Perches,~The most satisfactory method of 
preventing loss and damage from ticks in houses is to isolate 
all perches from ticks, whilst keeping down the ticks in the 
house as much as possible by means of the foregoing treat- 
ments. 
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Vermin-proof perches as they are called can be made to 
any design so long as they prevent ticks and the red mite from 
getting to them at night, 

A simple type is that of a set of perches suspended on 
wires from the roof. Each wire passes through an inverted 
bottle neck or cigarette tin soldered on which is filled with 
old motor oil. 3fo perches must touch the walls or any fittings 
and in this manner, if they are kept free from ticks, none can 
get to the birds at night. All birds must perch on the perches. 
This system sometimes causes loss from falls, broken eggs 
internally by the movement of the perches and is condemned 
by some. A more effective type is to support the cross pieces 
for the perches on bolts set in cement in the centre of old 
pipes, the tops of which are filled with oil and have a guard 
to prevent dirt and feathers from forming a bridge for the 
ticks. These are a very satisfactory type and can be 
thoroughly recommended. Oil cups must be kept constantly 
filled and free from dirt. Where dropping boards are in use 
the perches may be supported on legs which rest in oil cups on 
the boards. 

These vermin-proof perches will protect birds that perch 
on them from attack from fowl ticks, red mite and bed bugs, 
all of which have similar nocturnal feeding habits and all 
attack poultry. 

Keep the birds strong, healthy and vigorous and not over- 
fat. The reverse of this condition lowers their vitality and 
causes them to be more susceptible to the attacks of ticks. As 
long as ticks are present it is somewhat unsafe to keep poultry, 
and the financial loss is often great; certainly it means the 
differen%:e between profit and loss. If each farmer and poultry 
keeper would do his share to eradicate the tick from his pre- 
mises, we should soon see a vast improvement in the quantity 
and condition of the poultry of the country. 
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Alkalinity of Tobacco Seed 
Bed Soils. 


By A. P. Taylor, M.A., B.Sc,, Agricultural Chemist. 


Apart from the usual difficulties experienced by the 
tobacco farmer in a dry season such as the present one, further 
trouble has manifested itself on certain seed-beds throughout 
the country and has recently been the subject of inyestigation 
by the Chemical Branch of the Department. This has occurred 
in former years, but not on such a widespread scale as 
recently. 

Although it is customary with, many farmers to select new 
seed-beds each year, there are quite a number who utilise the 
same site year after year, subjecting it on each occasion to the 
usual open fire sterilisation, with the subsequent digging in 
of the resultant wood ash, which in itself, when not in excess, 
is an excellent soil ameliorant, in addition to containing a 
certain measure of plant food. No harm is likely to accrue 
from this practice in a season of normal incidence of rain, 
because the early falls, which this year we have not received, 
assist the normal waterings in keeping the soil solution in a 
dilute state, and in preventing any undesirable accumulation 
of the alkaline salts emanating from the wood ash. 

The case, however, is vastly different when no early rains 
have fallen, and the position is aggravated when the daily 
waterings supplied are highly charged with soluble salts, 
usually bicarbonates of magnesium and calcium, but occasion- 
ally with carbonate of soda. This is apt to occur on farms on 
or near the Great Dyke, but may also appear if the water 
supply is taken from pools from a partially dried up river bed. 
These pools have been subjected to intense evaporation for 
many months and have consequently become very concen- 
trated. No one can have failed to notice the white lines on 
the banks of many partially dried up rivers, corresponding 
with successive periods of intense sun evaporation. These 
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deposits are almost invariably found to be lime and magne- 
sium carbonates, wbicb have come from the water as it 
receded. 

In a season sucb as tbe present, therefore, two undesirable 
processes are liable to be indulged in, either singly or in com- 
bination. The first is the incorporation of too much wood ash 
in the seed-bed soil, the other is the application of water of an 
undesirable quality. 

Germination of the seeds does not fail to take place, but 
very shortly after the little plants have shown themselves 
above the ground they are observed to wilt and die off, only 
some of the very hardiest surviving. Seed-bed soils upon 
which this had occurred have been submitted to the laboratory 
for investigation, and they did not all come from the Great 
Dyke area. Several came from light red soil areas in the 
vicinity of Salisbury where, to the best of our knowledge, tbe 
trouble had not appeared before. In most cases samples of the 
waters applied to the beds were also sent and analysed. 

The most marked feature of the soils was their extreme 
alkalinity; this decreased rapidly with depth, until at 4 to 5 
inches the reaction was strictly comparable with that of the 
surrounding untreated soil. Further, the percentage of soluble 
solids — and these were mainly calcium salts — contained in ibei 
water extracts of the soils, was much higher than that in a 
normal untreated soil. 

Excessive alkalinity is at all times detrimental to plant 
growth, but is particularly harmful to young tender seedlings 
which, as every gardener knows, prefer a very light, sandy, 
slightly acid medium until they “get away/^ Not only is the 
alkalinity itself inimical to the young plants, but its effect on 
the physical structure of the soil is bad. In addition, the 
highly concentrated soil solution surrounding the tender root- 
lets tends to engender plasmolysis, which, in general terms, 
means that the rootlets lose their water, their cells becoming 
smaller and more or less limp. This, unless rectified, 
ultimately causes the death of the plant. 

It is desirable, therefore, to ensure that too much wood 
ash remaining from the burning is not dug in, and this is 
specially important where the seed-bed site has been used 
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before. Much depends, of course, upon actually liow much 
brushwood, etc., has been utilised for the sterilising process, 
but, as a general rule, there should not be a greater uniform 
depth of ash after the burning is finished and the ash raked 
over, than an average of to 1 inch. This should be dug in 
to a depth of about 3 inches. If more ash is present, 
part should be scraped off until the above quantity only 
remains. With old seed-bed sites more still should be scraped 
off; the more wood ash incorporated in the soil, the more 
alkaline does the soil become, and the more concentrated will 
the soil solution be. It must always be remembered that a rich 
fertiliser mixture at a heavj=^ rate has to be mixed with the 
wood ash or incorporated with it later, thus increasing greatly 
the concentration of salts in the soil. 

Growers are advised to refer to articles entitled “Seed 
Beds’’ published in the Rhodesia Agricultural Journal in 
August and September, 1931, and reprinted in Bulletin 828, 
and to follow closely the instructions contained therein. 

When the cause, or the partial cause, of the alkalinity in " 
the soil is the watering with an alkaline water, this can be 
rectified very simply, and with little expense, by, peculiarly 
enough, adding more lime to the water. A sample of the water 
should be sent to the Agricultural Laboratory so that its lime 
and magnesia content may be ascertained, when instructions 
will be given as to how much lime it is necessary to add to 
soften the water. This should be done in a tank and it is 
better to have two tanks operating simultaneously. The 
requisite quantity of lime should be thoroughly stirred into 
the water, the whole allow^ed to settle, and the clear water from 
the top drawn off to water the seed-beds. The advantage of 
having two tanks is that one can be settling while the clear 
water in the other is being utilised. The addition of the lime 
in the quantity prescribed will have had the effect of rendering 
the magnesium and calcium salt insoluble, and the supernatant 
water will contain little or no magnesia or lime. 
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Notes on Witchweed. 


By S. D. Timson, M.C., Assistant Agriculturist. 


GEEEiS^ MAXIFEING WITH TEAP CEOPS. 

Eesearcli into the manurial Talue of the trap crops 
commonly employed in tlie control of witcliweed in this Colony 
has been pursued continually for the past eight years on the 
Agricultural Experiment Station, Salisbury. 

For the first six years of this period the manurial value 
of two trap crops ploughed under in one season at a stage of 
maturity not greater than two months, was investigated. 
(Eesults published in RAJ,, Vol. XXXI., xNio. 11, 1934.) 
It was shown that their manurial value on red clay loam soil 
free from witchweed, was nearly equivalent to that of one 
normal green manure crop of sunnhemp, and slightly greater 
than that of one green manure crop of sunflowers. Their 
manurial value was therefore found to be intermediate between 
that of one crop of sunnhemp and of sunflowers. 

The trap crops which have been tested in this way are 
Sudan grass (Sorghum sudanense), Black Amber Cane and 
White Kaffir Corn. 

Since it is not always desirable or necessary to plough 
under two traps in one season it was considered advisable to 
examine the manurial value of these crops under the same soil 
conditions when only one crop of each was ploughed under. 
An experiment to demonstrate this was laid down during the 
season 1934-35 when the traps and green manures were sown 
and ploughed . under. Two crops of maize have since been 
grown. The results are shown in tabular form below. 
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Series 5 . 



Plots 1/16 acre each. 

Design : T wo 

randomised blocks of 


6 treatments. 




Yield 

Yield 

Average yield 

Treatment in 1934-35 

of maize 

of maize 

yield of maize 

one crop of each 

per acre 

per acre 

1955-37 in bags 

variety ploughed under. 

1935-36. 

1936-37. 

200 lbs. per acre. 

Dwarf Sunnhemp ... 

20.00 

11.72 

15.86 

Amber Cane 

21.40 

12.20 

16.80 

White Kaffir Corn ... 

21.88 

12.16 

17.02 

Wintersome 

21.44 

11.44 

16.44 

^Maize continuous ... 

15.60 

9.36 

12.48 

*Maize was grown in 

each of the three 

years 1934 to 1936-37. 


In 1934-35 no fertiliser was applied to tlie plots, but in 
1935-36 all plots received a dressing of 200 lbs. per acre of 
20 per cent, superpbospbate. 

The dates of sowing the crops in 1934 were adjusted so 
that at the time of ploughing them under the sunnhemp was 
96 days old, and the trap crops were all 80 days old. 

Only five treatments are shown above, the sixth treatment 
having been discarded, since it is considered that the crop 
(common sunnhemp) had not been allowed sufficient time to 
make normal growth, and would therefore not form a true 
comparison with the other treatments. 

In other series of experiments it has been shown that the 
dwarf sunnhemp has a manurial value in terms of the yield 
of maize following it of approximately three-quarters of a bag 
per acre less than the common sunnhemp, and this should be 
borne in mind when examining the results shown in the above 
table. 

Owing to insufficient replication of the blocks in this 
experiment the results are not significant, and the differences 
between the various treatment effects may therefore be due to 
chance or variation of soil fertility. 
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Conclusions.— It is considered, however, that the evidence 
obtained indicates that the mannrial value of the single trap 
crops is not greatly inferior, if at all, to that of a green 
manure crop of sunnhemp, under the conditions of the experi- 
ment when considered in conjunction with other experimental 
evidence. 

Wintersome waB included since it was thought possible 
that it might prove of use as a trap, but later experience 
indicates that it is a relatively poor host of witchweed, and it 
cannot therefore be recommended for that purpose. 

TRAP-CEOPPING. 

The latest stage of maturity advisable for -ploughing under 
the trap crop. 

In previous articles and notes published in this JournaP 
the writer has emphasised the fact that trap crops must be 
ploTighed under before they become too mature, owing to the 
danger of nitrogen starvation of the following crop being 
caused by their containing less than the minimum percentage 
of nitrogen, namely, about 1.7 to 1.8 per cent, on the dry 
matter. If the trap crop contains less than this percentage of 
nitrogen when turned under the fungi and bacteria, “which rot 
down the crop in the soil, will be short of their requirements 
and wall thereupon turn to the available nitrogen in the soil 
for their additional supplies, and in consequence the crop 
planted the following season may find a temporary shortage 
of available nitrogen in the soil, and thus suffer a more or less 
severe check in growth. 

The nitrogen thus immol)ilised by the micro-organisms is 
eventually released into the soil in an available form, but this 
may be too late to be of use to the crop, since nitrogen is 
chiefly required by crops in the early portion of their life. 

Serious nitrogen starvation has been observed in a number 
of cases where traps have been ploughed under at too mature 
a stage of growth in the past, and the evidence is usually 
unmistakable in the stunted growth, and the yellow colour of 
the leaves and stems of the maize or other non-leguminous 
Gl‘Op. 

*Vol. XXX., No. 1, 1933, et d. 
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Witli tlie co-operation of tlie Clieiiiistry Division of tliis 
Department analyses of Sudan grass and Wliite Kaffir Corn 
were carried out in 1932 on samples cut when these crops had 
made two months' growth. 

These analyses showed that these crops contained just over 
the inininiuni percentage of nitrogen (1.7 to 1,8 per cent, on 
the dry matter) necessazy to avoid the immobilisation of avail- 
able soil niti'ogen. The actual percentages found were 1.89 
in the Sudan grass and 1,82 in the White Kaffir Corn. 

It was considered, however, that further information con- 
cerning the nitrogen content of the various trap crops in use 
in the Colony at successive stages of growth might be of value 
to the farmer by assisting him to know the latest time at which 
it is advisable for him to plough under his traps, when he 
is forced by circumstances to delay it. It will also assist him 
under these circumstances to estimate to what extent he should 
apply correctives in the shape of nitrogenous fertilisers, and 
extra cultivation of the soil, or by delaying his date of plant- 
ing of the following crop in the next season, in order to coun- 
teract shortage of available niti'ogen in the soil. 

With the co-operation of the Division, of Chemistry there- 
fore analyses wei'e made of the five trap crops at present in 
use in this country at successive intervals of one week, with 
the results tabulated below. 

It is necessary to point out that the minimum nitrogen 
content required by the micro-organ isms concerned in the 
rotting of organic matter may alternatively be expressed in 
the form of the ratio of carbon to nitrogen present. RusselD'' 
states that “if the ratio of carbon to nitrogen in the crop is 
more than 20, the organisms effecting the decomposition may 
require more nitrogen than is supplied by the crop.’’ 

Jensent gives the maximum ratio as one part of nitrogen 
to 20-25 parts of carbon in a neutral soil, and 13-18 parts when 
the soil was acid. 

*Bussell ; Omde to Agricultural Besearch in 1931, p. 177. 

t Jensen : Journal of Agric. Science, 1929^ Vol. 19, p. 71. 
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111 tte following tables tbe ratio of carbon to nitrogen in 
the top-growth (cut at ground level) of the crops is given at 
successive intervals of one week. 

No. of days from 38 45 52 59 66 73 80 

germination, days days days days days days days 

Sudan Grass 12.3 13.8 14.6*24.7 25.1 38.9 35,8 

Amber Cane 9.9 11.6 11.4 16.7 18.1 21.9*23.3 

White Kaffir Corn 11.5 16.0 14.6 21.7* 30.1 36,2 47.7 

Munga 9.2 10.8 10.5 11.4 17.5* 26.5 26.9 

No. of days from 54 61 68 75 82 89 96 m 

germination. days days days days days days days days days 

7Rhodesian Sudan 

grass {Sorghum 

urundinaceum) 10.5 12.0 11.9 11.2 16.3 20,5 15.3 20.4* 25.0 

7At the first sowing a poor germination of this grass was obtained and it 
was therefore re-sown at a later date. 

The first series of sowings germinated on 12.12.36. The 
Rhodesian Sudan grass was re-sown on the 23.12,36 and ger- 
minated on the 31.12.36. It is possible therefore that the 
results of the analyses of Rhodesian Sudan grass are not truly 
comparable with those of the other trap crops, owing to the 
climatic conditions varying at the successive stages of growth 
from those under which the other crops grew. 

As a measure of safety it is considered advisable that the 
ratio 20 : 1 should be taken as the widest one permissible to 
ensure that no available nitrogen is taken from the soil during 
decomposition of the crop, and in the above tables the stage 
at which each crop most nearly approaches this ratio is 
indicated by a ‘^star.’’ 

It will be seen that the various crops show a wide varia- 
tion in the stage of gi’owth at which they attained the ratio 
of 20 :1, and this probably in part explains the conflicting 
reports from farmers regarding the effects they have observed 
of ploughing under their trap crops when they have been 
forced to exceed the time limit hitherto advised by the writer 
of eight weeks from germination. For instance, Rhodesian 
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Sudan grass had a ^^safe’^ ratio at 103 days from germination, 
whereas the annual Sudan grass reached the ratio in 

a few days over the 52 da 3 ’'s. 

It will be seen that these results confirm the original 
analyses of Sudan grass and Kaffir Corn made in 1932, when 
it was found that these crops had approximate^ reached the 
^^safe’^ nitrogen content in two months. 

One point of considerable interest is that these analyses 
indicate that Ehodesian Sudan grass is ''safe’' to plough under 
for a very much longer period than the other trap crops, 
namely, approximately 30 days longer than its nearest com- 
petitor, Amber Oane, and 51 days longer than annual Siidan 
grass. This is a further considerable advantage to be obtained 
by the use of this crop for trapping witchweed, in addition to 
those already claimed for it in the article on witchweed pub- 
lished in the November, 1936, issue of this Journal. 

This work is being repeated, as it is desirable to have 
information regarding the seasonal effect on the stage of 
growth at which the carbon /nitrogen ratio of these crops 
reaches a "safe” limit. 

Trap-cropping: Rhodesian Sudan Grass recommended. 

The further experience of this crop as a trap for witch- 
weed obtained during the past season (1936-37) confirms the 
opinions concerning it expressed in the November, 1936, issue 
of this Journal, and as already mentioned above a further 
strong argument in favour of its use to the exclusion of the 
other traps so far employed, is that it appears much less likely 
to bring about nitrogen starvation of a following crop if for 
any reason the farmer is forced to delay ploughing it under. 

The writer now feels justified in recommending the use 
of this trap in preference to all others so far tested. 

Trap-cropping in G-eneral.— The writer is still convinced 
after another year’s observation, and as a result of farmers’ 
further experiences as reported to him, that the judicious 
employment of this method of witchweed control offers the 
most rapid and economically effective means of eradicating the 
pest; in proper combination, of course, with mechanical and 
hand cultivation. 
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Tlie considerable body of evidence resulting from the 
researcli carried out by this Department over the past eight 
years, goes to prove that the trap crops in common use are very 
nearly as effective as sunnhemp as a green manure, and rather 
more effective than sunflowers, on soil free from witchweed. 

On soil infested with witchweed, the application of the 
phosphatic fertiliser (which would normally be applied to the 
maize crop following it) to the trap crop is advised, since it 
will enable it to make good growth and so assist it to perform 
its additional function as a green manure. This fertiliser will 
again be available in the following year for the use of the 
maize crop. 

Those farmers who are experiencing difficulty in control- 
ling the pest by hand and machine cultivation, are therefore 
again strongly advised to replace the green manure crop in 
their rotation by a trap crop of Rhodesian Sudan grass, until 
they are able easily to control the pest by cultivation alone. 

The alternative methods for employing trap crops have 
been discussed in previous articles appearing in this Journal 
(November, 1934, JTovember, 1936, and Jfovember, 1937), and 
those readers interested in the matter are referred to them for 
suggestions, which may assist them to fit the practice into 
their particular farm organisation. 

Munga as a Trap Orop.—This crop is still being accused, 
and in the writer’s opinion and that of a number of skilled 
and observant farmers, quite wrongly, of bringing witchweed 
to maturity. In those cases which the writer has been able 
to investigate he has always found ample explanation of the 
presence of mature witchweed plants in the fact that a thin 
stand of munga has allowed wild grasses to grow and germi- 
nate the parasite. 

As already pointed out, this is a danger of the use of 
munga, and this added to the fact that it is probably only half 
a,s efficient as our best traps in germinating witchweed, makes 
it advisable only to employ it as a trap crop under special 
circumstances. 

Those farmers who have found the crop useful will be 
interested to learn that a bird-proof strain has been developed 
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!>y selection by tlie Xatiye Affairs Department, This strain 
was exhibited on the last Salisbury Agricultural Show, It 
possesses long stiff awns on the seed head, which preyent birds 
extracting the grain. 

The Spread of Witchweed by Stock.~The yaluable inyestiga- 
tions into the part played by stock in the distribution of seed 
of the parasite carried out by Mr, harquhar, and reported in 
the article by him published in the July, 1937, issue of the 
Journal, indicate that cattle (working oxen in particular) may 
be an instrument of major importance in the spread of the 
parasite, and our thanks are due to him for giying the matter 
prominence. 

It is clear, however, that the degree of importance to be 
attached to this method of distribution depends directly on 
the extent to which cattle actually eat the parasite. This will 
naturally depend first on the actual concentration of the para- 
site in the veld; but at present we have little information on 
the question of whether cattle eat the witchweed merely by 
accident whilst grazing grass amongst which it is growing, 
or whether they actually seek it out and show a preference for 
it, perhaps because it has a high mineral content, and there- 
fore a salty flavour which attracts them owing to a mineral 
deficiency in the veld grasses. Mr. Parquhar found that two 
of his oxen ate witchweed plants readily, but we cannot con- 
clude from this alone that in general cattle normally show a 
definite partiality for the weed, and are attracted to it in the 
veld. 

Evidence Wanted from Parmers,— This is a question of great 
importance when considering the measures to be adopted in 
order to control the spread of the parasite by cattle, and until 
it is answered the writer does not feel able to recommend 
unreservedly the destruction of witchweed in the veld. Be 
therefore appeals to farmers to carefully study this question 
on therr own farms, and to let him> have the results of their 
ohservations. Normally the parasite is in flower on the veld 
at the end of December or the beginning of January, but early 
heavy r^ns in October may advance the date of its first flower- 
ing, of course, and a late arrival of the seasonal rains may 
retard it. If farmers will carefully instruct their herd boj's 
in what to watch for, and then themselves check up the 
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evidence, and forward it to tlie writer, tlien. by the end of 
this season a sufficient weight of evidence should be available 
to decide the question. 

It seems clear that in the case of veld pasture, which is 
generally and severely infested with the parasite, that there 
is a grave danger from this source of infestation or re-infesta- 
tion of the cultivated land, and that working oxen should not 
be grazed on such areas when actually at work on the land, 
if this can be avoided, whilst the parasite is flowering and 
seeding. Where the whole pasture area is thus infested farmers 
can be advised to take in hand at once the work of controlling 
the parasite on a sufficient area of their veld to supply clean 
grazing for their working cattle during the danger period. 

farmers are also advised to make a careful survey in 
January and Februarj- of their pastures so as to determine to 
what extent these are infested, and where they are not 
generally infested to mark those areas which are more or less 
free from the parasite for the use of the working oxen from 
January to May, when they are working on the land. 

Again, it is clear that where a maize field has been stocked 
and it is infested with witchweed in flower, and seeding, it 
will be dangerous to take oxen straight from ploughing this 
to a comparatively clean field, or to clean pasture. It is 
obvious, of course, that the control of the witchweed should be 
carried on right up to the time of ploughing or until the witch- 
weed is killed by the frost, and the danger of its spread by oxen 
thus avoided. This, unfortunately, is not always possible, and 
where the danger exists it might be avoided by making a pause 
of at least a day, and preferably two daj' s, before commencing 
to plough clean land. 

Another step which can he advised is the protection by 
storm drains of pastures from infestation from hills lying 
above them by the seed carried by storm water. Another 
important source of infestation is the spilling of seed in storm 
water from infested maize fields protected by contour ridges, 
and such points will require special attention when clearing 
pastures from the parasite, and as far as possible the latter 
must be prevented from seeding in such maize fields. 
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Tlie writer considers that it is probable that the most 
suitable method for destruction of the parasite in pastures 
will prove to be by spraying the plants with a 1|- to 2 per cent, 
solution (1|- to 2 lbs. in 10 gallons of water) of sodium chlorate. 
Small pneumatic pressure spray pumps with a trigger type 
control are on the market and sold at a moderate price (about 
42s.), which are very suitable. The advantage of this method 
of control over hand cultivation is that the parasite is killed 
outright by spraying and does not grow afresh from the same 
roots or stem. 

Where there is any concentration of the parasite such as 
occurs in hollows or at points where contour ridges spill seed 
on to the veld, free use of the spray pump will be necessary, 
and it will be necessary to keep cattle from such areas until 
rain has fallen and washed the surplus sodium chlorate from 
the foliage. Sodium chlorate is only poisonous to stock when 
eaten in considerable quantities, and light spraying of isolated 
plants or small patches with the solution strength advised will 
not be a source of danger to stock. A fine spray is required 
and just sufiicient should be applied to just moisten the leaves 
of the witchweed. 

Where it is possible, new virgin land might be cleared 
with advantage, and an equivalent acreage of infested land 
sown with Rhodes grass to provide grazing free from wdtcli- 
weed. A heavy rate of seeding of the grass would be desirable 
in order to exclude other grasses as far as possible, and at 
least 8 lbs. per acre of good imported seed would be advisable. 
When sown on heavily infested soil in the Mazoe Valley it 
has been found that Rhodes grass brings to the surface 
practically no witchweed; and it is probable that the few 
plants observed Tver 6 germinated by wild grasses, since in the 
Union Saunders states that Rhodes grass brought no witch- 
weed to the surface when established on heavily infested soil. 

Where no virgin land is available, farmers are advised 
to consider the laying down of a sufficient area of their culti- 
vated land under Rhodes grass to supply clean grazing for 
their working oxen during the .danger period from January to 
May. One acre per beast should be sufficient allowance if the 
grazing is well managed, and a dressing of 5 tons per acre 
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of compost applied every third or fourth year. When made 
from sunnhemp or sunflowers and kaflB.r beans, on the lines 
suggested in the November issue of this Journal, compost 
should cost at most 2s. per ton to make. 

Woolly Finger grass can also be recommended for this 
purpose and is preferable to Rhodes grass on sandy soils, but 
large areas cannot be established quickly, except at an excessive 
cost per acre. 

Since the soil must have a very fine tilth, much finer than 
required for the maize crop, when establishing Rhodes grass 
it is advisable first to protect the soil from erosion by contour 
ridging. 

It is not possible here to deal in detail with all the 
problems that arise in designing proper control of the spread 
of witch weed by the working oxen, but it is hoped that suffi- 
cient has been said above to indicate the broad lines on which 
it is considered that it should proceed where a farmer has 
satisfied himself that it is advisable. 

Where farmers are in doubt as to the methods they should 
employ, this Department will be glad to advise them and 
give any assistance in its power. 
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Small Earthen Storage Dams. 


By the Irrigation Diyision. 


1._GENEEAL. 

Factors Determining Suitability of Sites. — The storage of 
water serTes many useful and essential purposes among which 
may be mentioned : — 

(а) The holding up of flood water for a limited period with 
the object of improving underground supplies and the stabi- 
lising of stream flow. 

(б) The storage of the small flow available in a stream 
or furrow for periods varying from twelve hours to several 
days with the object of obtaining a large flow for a limited 
period and thus enabling economical irrigation of the area 
commanded. 

(c) The storage of flood water with the object of providing 
supplies for the watering of stock. 

(cl) The storage of flood water for the purposes of irriga- 
tion during the dry season. 

In all these cases if a site, which complies with certain 
conditions is available, the cheapest form of structure is an 
earthen storage dam which merely involves the construction of 
an earthen embankment across a natural depression and the 
excavation of a spillway channel on one or both flanks to enable, 
flood water to be disposed of without danger of the embank- 
ment being overtopped. 

The following are the most important factors to be con- 
sidered when determining if a site is suitable for an earthen 
storage dam : — 

(1) Existence of impervious foundations for the embank- 
ment. 

(2) Presence of suitable material in the vicinity for the 
construction of the embankment and core wall. 



SMALL EARTHEN STORAGE DAMS. 


41 


(3) Presence of natural features at the site permitting of 
the construction of an efficient spillway channel at a reasonable 
cost, 

(4) Capacity of the impounding basin in relation to an 
economical height of wall. 

(5) The probable minimum run off from the catchment 
area in relation to the eapaeity of the impounding basin. 

(6) The area of land suitable for irrigation within a 
reasonable distance of the dam site. 

(7j The economical aspect of the scheme, i.e,, the total 
cost of the storage work in relation to the area of land 
irrigable. 

All these factors are of prime importance for whatever 
purpose the dam is required, except that if it is merely being 
constructed for the purpose of cheeking flood run-off and pro- 
moting the absorption of water by the soil, the existence of 
impervious foundations is not necessary. 

Engineering advice is available, on application to the 
Irrigation Division, on the selection of sites, the design of a 
suitable work and its estimated cost, but much of the engi- 
neer’s time is saved if the farmer carries out a few preliminary 
investigations and selects what he regards as the most suitable 
sites. 

In order to enable the farmer to do this the following 
information is given for his guidance before dealing with 
details of construction. 

Foundations.— The nature of the underlying formation 
should always be proved by sinking trial pits along the centre 
line of the proposed dam. These trial pits should be carried 
down through the underlying beds of sand or gravel into 
compact soil or clay, or on to solid rock. 

If clay or solid rock is encountered at a reasonable depth 
the site is a suitable one from the point of view of foundations^ 
as these foundations are practically impervious. 

In the case of clay it is important, however, that the trial 
pit should be continued two or three feet into the clay to 
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ensure that it is a continuous bed and not merely a thin layer 
overlying a stratum of sand or gtavel, as will be found to be 
tlie case in many of our stream channels. If a finst-class 
impervious formation such as clay or rock is not encountered 
in the trial pits the site need not necessarily be condemned, as 
compact soil, w’hich does not permit of easy free drainage of 
water is also suitable, provided the core or cut-off trench is 
carried down to a siiflicient depth. Therefore if soil only is 
encountered the trial pits should be excavated to a depth equal 
to two-thirds of the full supply level of the water in the dam 
at that point, e-g,, if 12 foot depth of water is to be stored 
above ground level at the trial pit the pit should be excavated 
to a depth of at least 8 feet. The types of foundations which, 
if they extend to any depth, are unsuitable for an earthen 
storage dam are gravel, rubble, sand, or boulders. 

Catchment Area. — By catchment area is meant the extent 
of country from which the drainage would naturally flow into 
the proposed dam. The catchment area available is of 
importance in determining whether a proposed site is a 
suitable one, as if the catchment area is small there may not 
normally be sufficient flood run-off for the purpose required, 
and if the catchment area is large the provision of a spillway 
of adequate dimensions may render the cost prohibitive and 
the site, therefore, an unsuitable one for an earthen storage 
dam. 

In the case of dams which are required for irrigation 
purposes and are to be located on stx'eams which have prac- 
tically no flo'w after the end of the rainy season, the question 
of the probable storm run-off from the catchment area in years 
of normal and under-normal rainfall is of prime importance. 

The flood run-off will, of course, differ in different types 
of catchment areas and the factors influencing the run-off in 
the order of their priority are : — 

(1) Distribution and amount of the rainfall. 

(2) Average slope of the area. In general the steeper the 
slope the greater the run-off. 

(3) Nature of the area, i.e., whether it is rugged and bare, 
or covered with deep soil either bush-covered or well-grassed, 
■etc* 
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(4) Nature of the geological strata underlying the area 
and whether it is permeable or impermeable to water. 

(5j Size of the catchment area. 

The following table gives a conservative estimate of the 
probable flood run-off in acre-feet per square mile of catchment 
from two catchments which are typical of the general condi- 
tions in this Colony. 

An acre-foot'’ is a convenient unit for storage of water 
for irrigation purposes and means the volume of water neces- 
sary to cover an acre to the depth of one foot. 

As an acre-foot is approximately equivalent to 250,000 
gallons the figures in the following table can be converted into 
millions of gallons by dividing the quantity expressed in acre- 
feet by 4. 

Catchment '‘A” is a typical high- veld E-hodesian catch- 
ment, i.e., a gentle sloping grass and bush-covered granite veld 
catchment. Catchment ‘‘B” is a typical middle-veld Rhode- 
sian catchment, /,e., a steeply-sloping, heavily grassed, mixed 
granite and schist formation, with numerous kopjes. 

Table 1. 

Flood Fun-off from two typical Rhodesian Catchments. 

Seasonal Run-off in acre-feet per square mile, 

rainfall Catchment “A.^* Catchment “B.” 


total inches. 

average. 

minimum. 

average. 

minimum. 

12 

19.20 

7.24 

26.72 

14.19 

14 

24.70 

8.80 

33.39 

16.96 

16 

30.93 

10.45 

38.83 

19.57 

18 

40.16 

12.80 

43.20 

23.52 

20 

53.23 

15.68 

54.93 

31.31 

22 

75.63 

23.25 

63.57 

38.45 

24 

107.25 

26.18 

79.68 

49.49 

26 

155.14 

61.17 

99.30 

59.57 

28 

208.27 

94.66 

118.19 

74.08 

30 

265.65 

127.10 

138.93 

89.23 

32 

312.75 

162.88 

163.30 

116.21 


This table can be utilised as follows for roughly deter- 
mining the size of catchment area that should be available 
above any selected site if it is to be regarded as a suitable one 
for the irrigation of a specified area of land. 
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If the stream is mie in which there is very little normal 
flow after the rains haye ceased it can he accepted that 4 acre- 
feet of water must he stored for the irrigation of each acre of 
land in order to provide for the inevitable evaporation and 
absorption losses in the dam. 

If, therefore, it is desired to store water for the irrigation 
of 25 acres the catchment area above any suitable dam site 
must be capable of yielding at least 100 acre-feet of flood 
run-off in the great majority of years to make the proposition 
a feasible one. 

In order to determine what run-off can be relied on it is 
safe to take the average run-off figure in Table 1 shown against 
a season^s rainfall total of two-thirds of the average seasonal 
rainfall (October to April) for the locality. The reason is that 
on examining our rainfall records it is found that it is only 
on very rare occasions that the rainfall at a station is less than 
two-thirds of the average rainfall at that station. 

If therefore the catchment under consideration is of the 
type with an average seasonal rainfall of 27 inches it 
can be accepted that a seasonal rainfall of 18 inches can be 
depended on, and Table 1 shows that the reliable run-off will 
be 40.16 acre-feet per square mile of catchment and on rare 
occasions may fall as low as 12.80 acre-feet per square mile of 
catchment. 

To provide sufficient flood run-off for the normal irrigation 
of 25 acres from a catchment of this type therefore necessitates 
a catchment area at least 2|- square miles in extent, and on 
rare occasions there may be only sufficient water for the irriga- 
tion of 8 acres. The shortage of water in certain seasons is not 
of prime importance unless the irrigation of a permanent crop 
such as citrus is under consideration. 

If the stx*eani has a sufficiently well-sustained normal flow 
after the rainy season to make up for the probable evaporation 
and absorption losses in the dam the storage required can be 
reduced to acre-feet per acre irrigated, and under these con- 
ditions a storage of only 62|- acre-feet would be required for 
the irrigation of 25 acres, and this would be produced by a 
catchment only square miles in extent, which has an 
assured rainfall of 18 inches. 
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It is desirable therefore, if possible, to locate these dams 
on streams which at least have a small flow during a portion 
of the dry season. Assuming that the dam will have a mean 
surface area of 10 acres during the dry season it may be stated 
that the stream should have a flow of 1/10 cubic feet /second 
to make up for the probable evaporation losses in the dam. 
xilternatively, this flow, although insuflEicient for irrigation 
direct, could be conserved in a smaller dam for a period of a 
few days at a time when it could be utilised for the irrigation 
of 10 acres. 

It is important, therefore, that whenever possible infor- 
mation should be obtained as to the diy season flow in streams 
in which it is proposed to construct dams. 

Particulars as to the methods of gauging small stream 
flows are contained in Bulletin No. 632. 

Flood Spillway.— Another important factor in determining 
whether the site is a suitable one is the existence of natural 
features which permit of a spillway being constructed at 
reasonable cost which will be of adequate dimensions to pass 
the maximum flood that can be expected from the catchment 
area above the dam. It must be emphasised that the provision 
of a spillway channel of ample capacity to pass extreme floods, 
without danger of the earthen embankment being overtopped, 
is of the utmost importance, as 99 per cent, of the failure of 
earthen dams by breaching have been due to the construction 
of spillway channels of insufficient capacity to deal with 
extreme conditions. Any attempt to save costs by reducing the 
size of the spillway is therefore merely asking for trouble, and 
the only sound method to keep down expenditure is to try to 
find suitable sites on streams which have a catchment area of 
sufficient extent to provide the flood run-ofi for the normal 
requirements as detailed in the preceding paragraph and where 
catchment areas are not so unduly large as to necessitate the 
construction of a very wide spillway, unless such spillway is 
naturally available without involving costs for excavation. If 
the spillway is in soft formation it is desirable that the depth 
of water flowing through it in the normal flood should not 
exceed 3 feet, as any greater depth than this would necessitate 
the construction of expensive works to prevent scouring of ■the 
channel. 
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The factors wliicli determine the probable maximum flood 
run-off from any catchment are its size, its shape and its 
general slope and the nature of the surface coyer. 

The worst conditions will occur when the catchment is 
saturated with previous rains and a heavy intense storm occurs 
which is distributed over the whole of the catchment and is of 
sufficiently long duration to enable the flood water from the 
extreme limits of the catchment to reach the dam before the 
rain has ceased there. 

The slope and nature of cover on the catchment will deter- 
mine the speed at which the fl.ood water will travel and the 
size and shape of the catchment determines the maximum 
distances which have to be traversed by the flood water to reach 
the dam. For the same sized catchment higher floods will 
normally be experienced from one in which its length and 
breadth are about equal, than from one which is long and 
narrow. 

For example, if we have a catchment four square miles in 
extent and its length is equal to its breadth, the extreme 
distance the flood water will have to travel before reaching the 
spillway is only two miles, whereas if this catchment has only 
a mean breadth of half a mile the flood water would have to 
travel an extreme length of eight miles. 

The ‘‘gathering time” of a catchment in hours is: — 
Area of Catchment in Square 

Mean breadth of catchment miles x s^eed of travel of flood 
water in miles per hour. 

The speeds of travel of the flood water in miles per hour 
may be assumed as follows : — 

(a) Moderately sloping grassed catchment 2 m.p.h. 

(b) Steeply sloping grassed catchment ... 3 m.p.h. 

(c) Bare hilly catchment 4 m.p.h. 

For small catchments up to five miles in extent it can be 
accepted that the following will be the hourly rates of preci- 
pitation of the most intense storms which can be expected to 
be distributed over the whole catchment and persist for the 
period of the gathering time. 
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Table 2. 

E.vtreme Rates of Precifitation on Catchments up to five miles 

in extent. 


Gatheiing 
time in hours. 

Average rate 
of precipitation 
inches per hour. 

Total 

rainfall in inches 
on catchment 
during period 
of gathering time. 

i 

8.0 

4.0 

1 

6.0 

6.0 

2 

3.75 

7.5 

3 

2.67 

8.0 

4 

2.12 

8.5 


Tte relatively worst conditions that may occur will be in 
small catchments with a gathering time of less than an hour. 

For larger catchment of about fifty square miles in extent 
the following are the worst rainfall conditions that might 
occur and persist for the period of the gathering time. 


Table 3. 

Gathering 
time in hours. 

Average rate 
of precipitation 
inches per hour. 

Total 

rainfall in inches 
on catchment 
during period 
of gathering time. 

2 

2.5 

5.0 

3 

2.17 

6.5 

4 

1.75 

7.0 

5 

1.5 

7.5 

6 

1.3 

7.8 

8 

1.0 

8.0 


For intermediate catchments between 5 and 50 miles inter- 
polations from these tables will enable safe assumptions to be 
made as to the extreme average rate of precipitation that is 
likely to occur over the whole catchment. 

In the following table is shown the widths of spillway 
that are necessary for safely disposing of floods from different 
sized catchment areas in this Colony on the assitmption thp 
the maximum run-off will be 40 per cent, of the rainfall. 
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These widths are calculated on the assumption that the 
crest of the main embankment will be constructed to a suffi- 
ciently high level to permit of an additional two foot depth 
of discharge through the spillway over and above the normal 
depth of three feet in order to pass the abnormal floods when 
the extreme rainfall conditions defined in the above table 
occur, the crest of the dam should in all cases he at least 
five feet above the spillway level. 

The discharge of the spillway channels are based on the 
calculations in Appendix (2) of Profesvsional Paper No. 8 
issued by the Irrigation Department of the Ilnion of Soutli 
Africa. 

Table 4. 

Safe Spillway widths for various Catchments. 


Ciitchment 
area in 
square miles. 

Gathering 
time 
in hours. 

Width 
of spiUway 
in feet. 

Ordinary 

flood 

discharge with 

3 foot depth. 
Cusecs. 

Abnormal 

flood 

discharge witli 
5 foot depth. 
Cusecs. 

1 . 

1 

2 

64 

908 

2,050 


1 

48 

680 

1,535 


2 ■ 

30 

425 

960 

2. 

1 

128 

1,816 

4,010 


i 

96 

1,360 

3,070 


0 

60 

850 

1,920 


3 

43 

GIO 

1,365 

5. 

1 

242 

3,436 

7,675 


2 

151 

2,144 

4,800 


3 

108 

1,534 

3.410 


4 

85 

1,205 

2,710 

10. 

1 

404 

5,735 

12,800 


2 

282 

4,005 

8,960 


3 

210 

2,980 

6,655 


4 

160 

2,270 

5,120 


5 

130 

1,846 

4,095 

15. 

2 

409 

5,810 

12,960 


3 

309 

4,390 

9,790 



238 

3,380 

7,565 


5 

192 

2,725 

6,105 
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Catchment 
area in 
square miles. 

Gathering 
time 
in hours. 

Width 
of spillway 
in feet. 

Ordinary 

flood 

discharge with 

3 loot depth. 
Cusecs. 

Abnormal 

flood 

discharge with 

5 foot depth. 
Cusecs. 

20. 

9 

525 

7,455 

16,640 


3 

404 

5,735 

12,800 


4 

313 

4,445 

9,930 


5 

255 

3,620 

8,090 

25. 

2 

631 

8,960 

20,000 


3 

494 

7,015 

15,680 


4 

3&3 

5,440 

12,160 


5 

315 

4,475 

9,985 


6 

269 

3,820 

8,510 

30. 

2 

727 

10,325 

23,040 


3 

581 

8,250 

18,430 


4 

453 

6,430 

14,360 


5 

376 

5,325 

11,905 


6 

320 

4,545 

10,135 


7 

273 

3,875 

8,680 

40. 

2 

888 

12,610 

28,160 


3 

733 

10,410 

23,245 


4 

584 

8,290 

18,535 


5 

490 

6,960 

15,565 


6 

420 

5,965 

13,310 


7 

365 

5,185 

11,570 


8 

323 

4,585 

10,240 

50. 

2 

1,010 

14,340 

32,000 


3 

876 

12,440 

27,775 


4 

707 

10,040 

22,400 


5 

606 

8,605 

19,200 


6 

525 

7,455 

16,640 


i 

456 

6,4 i 5 

14,465 


8 

404 

5,735 

12,800 


A glance at these tables will show how great the variations 
are for safe spillway widths for the same sized catchinent, but 
which differ in shape and nature of cover, e.g,, a catchinent 
five square miles in extent may require a spillway as wide 
242 feet or as narrow as 85 feet. 


*0 


6 
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The larger spillway will be required if tlxe catchmeut is 
four miles in length and is steep and rocky, while the narrow 
spillway will only be necessary if the catchment is eight miles 
in length and is gently sloping and covered with grass or sand. 
As reliable approximations to these factors can be readily made 
it is obvious that they should be taken into consideration when 
deciding on a safe spillway width at any particular site. 

From figures Nos. 1 and 2 the safe spillway widths can 
be derived for any sized catchment area up to 50 miles in 
extent under all ranges of ordinary practical conditions — in 
all cases the crest of the dam should be at least five feet above 
spillway level and preferably should be constructed to six foot 
above spillway level to provide additional security against 
overtopping by the exceptionally high flood. 

These tables also show' that very extensive spillways are 
required for catchments over five square miles in extent, and 
it is desirable therefore to attempt to locate suitable sites on 
streams which have catchment areas between one and five 
square miles in extent. 

From the spillway point of view the most suitable sites 
are those which have a reasonably level stretch of land of the 
requisite width at an elevation between 10 and 20 feet above 
the stream bed at the dam site. 

Capacity of Impounding Basin. — The final factor determining 
w'hether the site is a suitable one is whether a sufficient quan- 
tity of water can be stored with an economical and reasonable 
height and length of embankment. In the case of dams for 
the purpose of supplying water for stock the actual quantity 
of water stored is not of so much importance but a sufficient 
depth of water should be stored to enable water to be available 
throughout the dry season after allowing for the depth lost by 
evaporation and seepage. 

In the case of dams for irrigation purposes, however, the 
quantity and depth of water stored is of prime importance, as 
this determines the area of land that can be irrigated. 

The following table will emphasise how serious the 
evaporation losses are from free water surfaces in this Colony- 




mdth of crest of cfano /e ert feoeet S /bet orhot^ sp/f/^ay /e%^l 
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Table 5. 

EvaiJoration Losses : Free Water Surface. 


Cleveland Dam. Bulawayo Dam. 

Monthly evaporation Monthly evaporation 


Month. 

losses. 

Inches. 


losses. 

Inches. 

November 

8.95 


9.91 

December 

8.03 


9.07 

January 

7.47 


9.74 

February 

6.37 


7.60 

March 

7.40 

38.22 (wet 
season) 

8.25 44.57 (wet 
season) 

April 

7.00 


8.12 

May 

6.30 


6.75 

June 

5.35 


6.16 

July 

5.40 


6.29 

August 

6.82 


8.12 

September ... . 

8.74 

50.49 (dry 
season) 

9.51 56.32 (drj- 
season) 

October 

10.88— year 88.71 

11.37— year 100.89 


From this table it will be seen that tbe average evapora- 
tion loss varies in different localities from about 7 to 8 feet 
per annum and during tbe dry season from April to October 
tbe loss in depth from this cause may amount to between 4 and 
5 feet. As tbe loss by absorption in tbe soil has also to be 
allowed for, it can be accepted that at least 8 feet depth of 
storage must be provided if water is to be available in the dam 
tbroxxghout the normal dry season unless the unavoidable 
losses are offset by a perennial streana following into tbe dam. 
A good storage site from the point of view of impounding 
capacity is one in which the stream channel has a flat gradient 
and further the site is improved if the valley opens out into a 
wide basin with relatively flat side slopes. In other words, the 
ideal dam site is a basin formation with a narrow outlet in 
which the embankment itself can be located. 

The following method can be utilised for determining the 
storage capacity at a proposed dam site which, while admit* 
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tedly, is only very approximate, will yet be siifBciently 
accurate to determine the relative value of various alternative 
sites. 

The full supply level of the dam can be roughly pegged 
out by placing a straight edge on the pro 2 )osed spillway and 
then levelled up by means of an ordinary builder’s level. By 
sighting across the top of the levelled straight edge the line of 
sight will intersect the ground ; this point will be very approxi- 
mately the full supply level and should be pegged. Several 
points on both sides of the valley can thus be staked out. If 
the sighting distance is limited shift the straight edge forward 
to the furtherest fixed full supply level, level up and repeat 
as before. 

The area included within these stakes can then be esti- 
mated, or if, as is usual in the case of small dams, it is roughly 
triangular in shape, its area will be the width near the 
embankment multiplied by half the distance from the embank- 
ment to the furtherest stake in the stream bed upstream of the 
dam. If these distances are measured in feet the area can be 
converted into acres by dividing the product by 43560. 

The average depth over this area may be roughly assumed 
as being one-fourth of the maximum depth at the embank- 
ment, and the capacity of the dam in acre-feet will be approxi- 
mately the area below the full supply level in acres multiplied 
by one-fourth of the maximum depth of water at the embank- 
ment. 

Thus if a dam has a full supply depth of 12 feet and the 
maximum width at full supply level is 300 feet and the water 
stands back when the dam is full for a distance of 2,000 feet 
from the embankment, its capacity in acre-feet will be very 
approximately. 

300 x 12/4x2,000/2 

43560 acre-feet, 

i.e., just over 20 acre-feet, or 5 inSlioif gallons (4 acre-feet = 
approx. 1 million gallons).* 

As stated previously, this method is only very approxi- 
mate, but it. is of value in enabling a selection to be made of 
the most promising sites before these sites are inspected and 
surveyed by an engineer. 
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Subsidies and Loans.—In order to encourage tke construc- 
tion of water conservation works tke Government kas approved 
of a subsidy being paid to farmers wko construct tkese works 
before tke 31st December, 1940. 

Suck subsidy is limited to 25 per cent, of tke estimated 
cost of tke works and a maximum payment of £Q2 10s. Od. per 
individual farm. In addition tke subsidy is only payable in 
respect of works wkick kave been approved by an Engineer of 
tkis Department and wkick must conform witk tke principles 
of construction as set out in tkis bulletin. 

Irrigation loans are also available to cover tke cost of 
construction of tkese works, tke forms of application and tke 
regulations governing tkem are obtainable from tke Depart- 
ment of Agriculture. 


* # 
/% * 

» « 
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Report of the Agriculturist 

FOE THE YEAE ENDING 31st DECEMBEE, 1936. 


By D. E. McLoughlin, Agriculturist. 


(Continued,) 

A new Oat Variety: A.E.S. Kherson Hybrid.— About the year 
1929 it was found that the hull-less strain of oats which had 
been distributed from the Agricultural Experiment Station a 
few years before was becoming more susceptible to rust attack 
each year, and an attempt was made to improve its powers of 
i‘esistance by back-crossing it with a Kherson variety which, 
at that time, was highly resistant to most forms of ‘‘rust.’’ 

Although this effort did not succeed in producing a hull- 
less strain markedly superior to its parent, a number of 
promising hulled strains appeared, and from these one which 
has maintained its lead has been isolated. The general charac- 
teristics of this strain are similar to its Kherson parent, but 
in size, plumpness of grain and total yield it surpasses either 
parent and in addition is somewhat more resistant to attacks 
of rust than any other Kherson strain yet introduced. During 
the past three seasons small quantities of seed have been distri- 
buted to a number of farmers, and very favourable reports 
have resulted from their experience of it. 

This oat is sxifficiently rust resistant to produce good crops 
of hay xmder summer rainfall conditions, and when it is 
grown on fertile soil in the winter months, it produces large 
crops of grain suitable for use as a concentrate for horses. 

Agricultural Experiment Station, Salisbury.— After an 
unfavourable opening when droughty conditions prevailed, 
the 1935-36 vseason became more favourable after the com- 
mencement of the New Year, and the season as a whole proved 
favourable for nearly all of the various kinds of crops grown 
on this Station. 
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A detailed report of tlie majority of tlie experiments in 
progress was published in the September issue of the Rhodeda 
Agrimiltural JournaJ., by the Manager, Mr. H. C. Arnold. 
The continuance of this work formed the major portion of the 
work of the Station during the season under review, but a 
number of new experiments were commenced. These deal 
mainly with problems conected with the practice of green 
manuring, and have for their object the discovery of the most 
economical manner of utilising the top-growth of the green 
manure crop. While the majority of the farmers of this Colony 
agree that very beneficial effects follow the ploughing in of 
green manure, a number are convinced that effects, which are 
equally beneficial or even more so, may be obtained when the 
cirop is allowed to mature and the top growth is subsequently 
disposed of by burning it oh the land. Experiments previously 
conducted at this Station tend to show that although some 
slight benefit may accrue from the ploughing under of the 
whole of the immature top-growth, the increased yields 
obtained are not commensurate with the large amount of 
additional material which is thus incorporated with the soil. 
In the new investigations the methods of treating the top- 
growth are as follows : — 

(a) ploughing under the whole of the immature top- 
growth in the usxial way; 

(h) burning the mature, top-growth just before ploughing 
the land ; 

(e) removal of the immature top-growth for the purpose 
of composting it and returning it to the land in the 
form of compost ; 

(d) ploughing xinder the roots only of the immature sunn- 
hemp plants after the complete removal of the top- 
growth ; 

(^?) immatxire top-growth applied to land cropped to 
maize continuously* 

In another series of experiments different rates of seeding : 
Bimnhemp are being tried with a view to finding whether the 
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succeeding crop will be influenced, and to find tlie most 
suitable rate of seeding when the top-growth is to be cut for 
hay or for silage. 

A further series of trials provides for sowing the sunn- 
hemp at fortnightly intervals and ploughing under the whole 
crop three months after the germination of the seed. The 
object of this experiment is to find out whether it is advan- 
tageous to delay ploughing under the sunnhemp in order that 
the valuable nitrogenous compounds which it brings to the 
soil, shall not be leached out by late rains. 

The number of experiment plots in the trials for the 
1936-37 season amount to 2,784. The Manager, Mr. H. C. 
Arnold, in his report, comments on the following points of 
interest : — 

‘‘Trials conducted at this Station over a period of several 
years have resulted in the discovery of superior strains of soya 
and velvet beans, and these are now generally grown by our 
farmers. Although these varieties produce luxuriant crops 
of fodder they have a few characteristics which lessen their 
value, and the elimination of the worst of these is now 
receiving attention. The seed pods of the soya beans have a 
tendency to open and scatter their seed before harvesting 
operations can be performed, and in certain seasons this results 
in considerable loss to the grower. By inter-breeding our 
heavy cropping varieties with non-shattering strains, 
promising new hybrids have been obtained, and it is believed 
that the chief drawback to the cultivation of the soya bean 
crop will thus be overcome within a few years, 

“ ‘ Somerset ^ velvet beans have proved suitable for all 
parts of the Colony, and even in the dryest ji'ears they are a 
never failing source of fodder rich in protein, but their thick 
fleshy pods render the conversion of the fodder into hay a 
difficult and tedious operation. An attempt to overcome this 
difficulty is being made by hybridising the Somerset variety 
with a late maturing (though shy-seeding) species, with the 
object of obtaining a strain which will retain the valuable 
qualities of both parents and, owing to delayed maturity, will 
be free of large pods at the close of the wet season, at which 
time hay making operations can be safely proceeded with. 
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Many promising hybrids have been obtained, but further 
testing is necessary before it will be possible to decide as to 
v/hich of tbein are the most suitable for our purpose. 

few years ago the discovery of two new methods of 
making silage was announced by certain Continental investi- 
gators. It was claimed that by the employment of either of 
these methods green fodder could be preserved in the form of 
silage with a minimum loss of protein, and that fodder pre- 
served by either method would have a considerably higher 
feeding value than the same material cured as hay or as silage 
made by natural fermentation methods. 

‘'One of these methods involves the use of acids, and it is 
thought that the cost of the acid, combined with the danger 
attending its use, make it of doubtful value to the farmers of 
this Colony. By the other method, molasses is mixed with 
the fodder when it is ensiled and, provided other conditions 
are favourable, this induced lactic acid fermentation instead 
of other fermentations which take place at higher tempera- 
tures and cause the loss of valuable nutrients in the fodder. 
Molasses being a by-product of the sugar industries which 
flourish in adjacent territories, it was thoxigh that experiments 
to test this method should be carried out. 

^'In March, 1932, small scale trials with molasses treated 
mai^se were made, but chemical analysis failed to show a higher 
percentage of protein in the treated silage than in the 
untreated material. (It was later found that the treatment is 
only employed on legumes.) 

''In February, 1933, cowpea fodder was ensilaged with 
molasses, but in this case also the chemical analysis showed 
that the treated material wms not richer in protein than the 
silage made from similar fodder but without the addition of 
molasses. 

"In January of the same year veld grass treated with 
molases was ensiled, but owing to the nature of the material 
it could not be packed closely enough in the silo to exclude the 
greater part of the air, hence high temperatures were reached, 
which destroyed the lactic acid ferment , 
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'‘In tlie year 1934 further trials were made after brick- 
lined circular silos had been specially constiTicted and 
maclunery to chaff the fodder into half-inch lengths had been 
obtained. 

"The fodders ensiled were (Ij sweet potatoes, (2) velvet 
beans, (3) dolichos beans. Tw^o silos w’ere filled simultaneously, 
one with molasses-treated fodder and the other with untreated 
fodder, to ensure that the air temperature, material, and 
treatment given should be exactly the same for both pits, the 
only difference being that 2 per cent, of molasses dissolved in 
10 per cent, of water was added in the one case. Each of the 
various lands of fodder w^as ensiled separately and samples of 
the fresh material of each were taken for analysis. Thermo- 
meters were embedded in the material to record the maximum 
temperature and finally the pits were sealed with damp earth, 
four feet in depth. When the jpits were opened in August, 
1934, the thermometers showed that the temperatux'evS had not 
exceeded the low-teinperature-silage level of 86° F. and that 
the maximum temperature of the untreated silage was 
virtually the same as that of the molasses silage. Samples of 
the silage w^ere submitted to the Chemical Branch for analysis, 
and the results of the analyses showred that a slight reduction 
in the protein content of all the fodders had taken place, and 
that the molasses treated fodder had lost as much protein as 
that which had not heen treated. It was found, how-ever, 
that the palatability of the fodder had increased somewhat 
by the molasses treatment, and it is thought that this alone 
might justify its use in farm practice under certain conditions. 

"In the season 1933-34 a saccharine sorghum named 
‘ Wintersome ’ was introduced for trial. It proved to be a 
heavy cropper and it was suggested that its sugary juice might 
be used instead of molasses to improve the palatability of 
legume silage. Trials were made in the year 1935 when equal 
quantities of ' Wintersome ^ and velvet beans were mixed and 
ensiled together. Analyses were made of the fresh material 
as well as the silage and it was found that the loss of protein 
from the velvet bean fodder was less than that recorded in 
the molasses treated fodder, and the palatahility of the legume 
had been considerably increased. 
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'^Subsequent trials showed that a mixture containing two- 
thirdvS of velvet bean and one-third Wintersoine gave silage 
which, was palatable and relatively high in protein. Both 
Somerset velvet beans and Wintersoine are hardy crops which 
are capable of yielding heavily on nearly every farm in this 
Colony, and it would apepar that when they are employed in 
the manner described they will be found to be a very econo- 
mical source of succulent food of great value to livestock 
owners/’ 

Unemployed Probationary Settlement, Ohilimanzi.'— The 

agricultural operations on this Settlement are supervised by 
the writer. Very satisfactory development and progress was 
made during the period under review, the second year of opera- 
tions. The settlers all showed a very keen interest in their 
farming operations, and the fullest co-operation was extended 
to oflicials connected with the Settlement. During the year 
the school building and teacher’s quarters were extended, the 
work being done by the settlers themeslves. The extensions 
were found necessary to provide facilities for an additional 
eight families placed on the Settlement during the year, 
thereby making a total of nineteen families. The lands were 
worked in a satisfactory manner, in separate units, and a good 
tilth was provided for seeding. The lime applied in the pre- 
vious year appeared to have exercised a beneficial effect on 
both the physical condition of the soil and the growth of the 
crop, which was all that could be desired, attaining a height 
of 4 feet 6 inches. Growing conditions on the whole were 
favourable, although a shortage of moisture in the soil was 
experienced towards the end of the season on this type of 
moisture retaining vlei soil. The total acreage seeded to 
wheat by the eleven settlers was 326 acres. The seed was again 
drilled at the rate of 40 lbs. per acre, together with a dressing 
of 100 lbs. complete fertiliser per acre, analysing 40% P2O5, 
8 N. and 12 K^O, The date of planting extended from the 
beginning of May to the first week in June to provide data 
on the most suitable date of planting to escape damage by 
frost. Two severe frosts were experienced, one in August and 
one in the second week of September. All crops suffered severe 
damage from frost, and yields were reduced by 50 to 75 per 
cent. The best yields were obtained from the first three. pl6ts 
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planted from 1st to lOti. May. The late plantings suffered 
most injury from the late and ,ahnormal frost in September, 
yields on individual holdings ranged from .9 to 2.7 bags of 
200 lbs. per acre each. The total crop was 558 bags from 326 
acres, or an average of 1.7 bags per acre. 

A small scale experiment was carried out to test the 
efficacy of grazing wheat, to ensure its flowering after the 
advent of frosts and thus escaping injury. The results were 
of a negative character. Calves were used to graze the wheat, 
but on this type of light sandy soil insufficient root anchorage 
is provided and thus the plants were pulled out of the ground. 
Cutting by hand was substituted for grazing. The treatment 
had a depressing effect on yield. The cut portion yielded 
484 lbs. and the uncut poi’tion 842 lbs. of grain per acre. 

During the latter end of the year a start was made with 
the installation of storm drains and contour ridging of all the 
land, on the Settlement. This work will also serve as a 
demonstration to wheat farmers operating on vlei lands. 

Plant Breeding Station, Hillside.—The following informa- 
tion is given in the report of the Plant Breeder, Mr. T. K. 
Sansom : — 

Generally speaking, the season under review has been a 
satisfactory one, A total of 29.75 inches of rain fell and the 
distribution was ideal for the growing of crops. 

Maize Breeding.— During the season the maize breeding 
work was resumed. ‘ The original material consisted of field 
selected strains of Salisbury White made at the Government 
sandveld farm, Marandellas, in 1930-31, and various strains 
of Johnson’s County White obtained from the United States 
of America and reputed to be highly resistant to the incidence 
of diplodia attack. This season the crosses were grown on a 
commercial scale and the resultant crop was very satisfactory. 
!No definite type has yet been fixed and the row numbers vary 
ffoin 8 to 16 and both dent and flint types occur in each row 
type. It is the intention to fix a twelve row with a more flinty 
grain than that of Salisbury White. 
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Two pleasing characteristics of this new cross were (1) 
the tips and Imtts were well filled, (2) the small percentage 
of diplodia infected cobs. Seed of this new cross has been 
distributed to farmers for trial and is also being tested in a 
variety trial on the Salisbury Experiment Station. Single 
plant selections and selfed selections have been retained as 
usual and sown during the present 1936-37 season. 

Winter Crops*—Generally speaking, rust has been 
extremely severe on the wheat crops in the Colony, and it is 
the writer’s opinion that the increasing severity of rust is due 
to some extent to summer grown wheat and early planted 
winter wheat, i.e., crops seeded in February and March. The 
quality of the crop w^as lower than that of the previous season. 
A very noticeable decline in the purity and quality of the 
wheat crops has been observed during the past year or two, 
and the writer cannot too strongly emphasise the necessity of 
pedigree seed being grown by farmers in seed j)lots. During 
the past season the protein contents as well as the bushel 
w’eights were lower than those of the previous season. 

Plant Breeding Work.— The heavy rust infestation of the 
1936 season again made it possible to eliminate a large number 
of wheats, and during the past season over 200 varieties and 
strains were under trial. Several of the wheats obtained from 
Kenya Colony proved highly resistant to rust, and it is hoped 
to distribute seed of these to farmers in the near fxiture. The 
two Reward strains have maintained the promise they have 
shown in the past, and during the past season ranked with the 
very few wheats which withstood rust and produced good 
crops. Further very favoxirahle reports were received on the 
milling and baking quality of Reward wheat, and one from 
the Manager, Rhodesia Milling and Manufacturing Company, 
was published in the Rhodesia Agricvltural Journal, 

Small Scale Yield Trials,— These trials have been carried on 
for four years now, and it is proposed to publish the results 
after reaping the 1987 crop. It may he mentioned now that 
the following wheats have consistently yielded well and can 
be recommended Kenya Governor, Quality, Lai Kasar 
Wall, Reward, Droop 3, Cawnpore 13. 
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Lai Kasar Wali lias proved to be definitely better than 
Karachi, though there appears to be no difference in their 
growth habits. 

Date of Seeding Trials.— During the two years these have 
run there has not been sufficient climatic variation to allow 
definite recommendations to be made, but with ample moisture 
in the soil sowings during the first half of May may be 
expected to give best results. Earlier sowings have been 
severely rusted, but when the rainfall is below normal or 
ceases early, earlier sowing from mid-April would probably 
give better results. 

Bate of Seeding Trials. — The results of the second year of 
these trials confirmed the results of the first year. Eight rates 
of seeding rising by 10 lbs. per acre from twenty pounds to 
ninety jjounds per acre were employed. The highest rate 
(90 lbs. per acre) gave the highest yield, and there was 
generally a progressive increase in yield from 30 lbs. rate to 
the 90 lbs. rate. The yield from the 20 lbs. per acre rate was 
onh^ about half that from the highest rate. It is probable 
that the best rate of seeding lies between 60 and 80 lbs. per 
acre. The protein content was not significantly affected by 
the rate of seeding. 

The bushel weight rose with the rate of seeding, from 
63 10-1 6ths for the 20 lbs. rate, up to 66 13-16ths lbs. for the 
80 lbs. rate. 

Wheat Fertiliser Trials, — These have run two years, and the 
results confirm the previous year’s results, and also results 
obtained during one year at Marandellas. The most striking 
fact brought out so far is the great value of moderate dressings 
of lime (1,000 or 2,000 lbs. per acre) on poor granite vlei soils. 
Lime has consistently given marked increases in yields, 
whether applied by itself or in combination with fertilisers 
and/or kraal manure. A dressing of 1,000 Ihs. of lime per 
acre gave a greater yield of wheat by two hags per acre than 
200 lbs. of complete wheat fertiliser, and less than one bag 
. under the yield given by a dressing of 8 tons of kraal manure. 

Tkese results indicate that an application of *1 to 1 ton 
of agricultural lime could be given to vlei soils growing wheat 
with great advantage every two or three years. 
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Anotker very striking fact observed in these trials was 
that on all those plots which received lime either alone or in 
combination with manure or fertilisers, the wheat was far less 
severely infested with rust than the wheat on the plots which 
received no lime. 

Barley,— The selection of improved types of malting barley 
is continuing. 

Summer Green Manure Crops.— The value of various species 
of vSesbania, including the indigenous varieties, is being com- 
pared with that of sunnhemp as summer green manures. 

The results this year are being masked by a heavy volun- 
teer growth of the blue-flowered indigenous species S, coerv- 
lesceiis. 

Clovers.— Kentish wild white clover has persisted in a 
remarkable way, without fertilisers or manure. In 1937 trials 
of this clover with and without grasses and fertilisers are 
being laid down. 

Maize Grading and Export: General.— The grading and 
export season opened about one month later than usual. No 
grading was done during July, and grading did not commence 
in earnest until the second week in August. 

A considerable quantity (131,000 bags) of maize was 
exported through Beira from Northern Ilhodesia, and this and 
the excei)tional shortness of the export vseason threw a greater 
burden tliau normal on the grading staff, but the work was 
carried out with energy and despatch, and no complaints were 
received. 

Staff.— Mr. L. 0. Itoberts again acted as Senior Grain 
Inspector, and Mr. S. W, Cherry as a Temporary Grain 
Inspector. Messrs. 0. Keppie and J. J. Meyer wex^e employed 
for the first time as Temporary Grain Inspectors. 

Bemarks.— After a very severe drought in December and 
January ample rains fell in the latter half of the growing 
season, and finally a large crop of maize of excellent quality 
was reaped. 

Owing to the rains continuing later than usual many tests 
for moisture content were necessary in August and September, 
and a total of nearly 300 moisture tests were carried out by 
the grading staff, which represented nearly 300 hours 
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employed on this work — a very considerable proportion of tbe 
time of tlie staff. Mucli of the maize frohi the immediate 
north and east of Salisbury was severely affected with 
diplodia, and there appears to be some increase in this disease 
ill this area from year to year. 

In October approximately 1,200 bags of No. 3 grade maize 
were rejected at Beira as '/slightly weevily,'^ This maize 
had been graded a month before railing. At some of 
the stations and sidings on the eastern line the stacking, 
spacing and sewing of the maize left much to be desired, 
notably at Macheke, Inyaznra and Headlands, and at the 
latter place the Senior Grain Inspector was forced to refuse 
to grade the maize until it had been re-stacked. 

It is of interest to note that 1.25 inches of rain fell on 
some 12,000 bags of maize stacked at Norton, but when this 
was graded three days later no damage was noted and the 
maize was dry. 

The following are the statistics of the maize graded during 
the year. The native-grown maize is shown separately from 
that grown by European farmers. 


European Maize. 



Grade 2. 

Grade 3. 

Grade 8. 

Eejects. 

Total. 


704,795 

10,083 

92 

2,776 

717,746 

Percentages 

of grades... 

... 98.2%. 

i.4%. 

0.01% 

0.40% 



Native (Traded) Maize. 
nil 45,627 5,773 

2,288 

53,688 

Percentages 

of grades... 


85% 

10.8% 

4.2% 



Maize Exported during the Year 1936. 

Fia Beira January to June = (1934-35 crop) ... 156,777 bags 
July to December =(1935-36 crop) ... 770,866 bags 


927,643 bags 
291 bags 

Grand totail ... ... ... ... ... ... ... 927,934 bags 


Total ... ... ., 
To Bechuanaland 
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Sunflower Seed.—A total of 2,114 bags was graded, of 
wliicb 1,614 were Grade No. 4 and tlie remainder Grade No. 1. 

Wheat Experiment: Umvuma*— The variety trial, and the 
rate of seeding trial, were continued this year on the farm of 
Mr. E. G. Raubenheimer with his co-operation, but the results 
of this yearns sowings did not arrive in time to be included 
in this report, and they will be published at a later date in 
the Rhodesia Agricultural Journal. 

Witchweed, — The following extracts are quoted from the 
report of the Assistant Agriculturist, Mr. S. D. Timson : — 

‘‘This parasite continues to be the most serious concern of 
the maize farmers throughout the Colony, but each year more 
farmers are proving the efficiency of the methods of control 
recommended by this Department. 

“However, a resolution passed by the Mazoe (Concession) 
Farmers’ Association contained a denial of their efficiency, 
and the writer therefore sent a circular letter to some thirty 
farmers throughout the maize belt, who are known or reported 
to be using these methods with success. Their replies all 
display the conviction that the parasite can be, and is being, 
effectively controlled by the methods advised, and these replies 
are now being published month by month in the Rhodesia 
Agricultural Journal. Some of them are written by members 
of the above Association, and they form a very effective answer 
to the resolution.’’ 

Costs of Control.— In tlie above reports there is valuable 
evidence concerning the cost of controlling witchweed by hand 
eviltivation, and a combination of this and trap-cropping. The 
evidence strongly supports the contention of the writer that 
light surface hoeing of the parasite and leaving it to lie on 
the fields, each time it commences to flower, is very much 
cheaper than deep cultivation and hand picking of those 
parasites in flower. 

Trap Orops.—The co-operative trials of Rhodesian (Native) 
Sudan grass have shown it to be an excellent host of witch- 
weed and a free seeder and resistant to disease, pests, and both 
drought and wet conditions. It promises to be our best trap 
crop, since in addition it appears to be easily killed by plough- 
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ing under, and it is a perennial. Seed of this grass has been 
issued free to a number of farmers for the purpose of laying 
down a propagation plot. 

Grassing Severely Infested Fields -Co-operative trials of 
Woolly Finger grass and Rhodes grass by farmers in the 
Mazoe Talley on very severely infested soil have shown that 
the use of these grasses can be strongly recommended for this 
purpose. The grasses throve normally and practically no 
witchweed was brought to th.e surface. 

Recent work on the same subject by Saunders at Potchef- 
stroom yielded similar evidence of their value for grassing 
infested fields. The use of these grasses should materially 
assist the farmer in combating the parasite and in breaking 
away from the one crop farming of the maize belt, which has 
been one of the chief reasons for the rapid spread of the 
parasite. 

Methods of Control and the I»abour Shortage.— Hand hoeing 
remains the most popular method of control, but the increasing- 
shortage of labour is causing farmers to pay attention to means 
of economy in this direction. The writer has written a note 
on this subject which vrill appear in the January issue of the 
Rhodesia Agricultuml JournaL 

Munga as a Partial Trap Crop.— The writer has drawn the 
attention of farmers to the possible use of this crop for witch- 
weed eradication in various articles in the Press and the Rho- 
desia Agricultural Jow7ial, 

An experiment carried out by Hr. Gr. P. Ingram, of 
Concession, at the suggestion of the writer, indicates that 
munga is an excellent change crop to precede maize. 

The Green Manure Value of Trap Crops. — An experiment 
laid down at- the Agricultural Experiment Station, Salisbury, 
indicates that on witchweed free soil one crop of amber cane 
and white kaffir corn ploughed under within two months from 
germination gives ah excellent result as a green manure. The 
results of this experiment have been published in the iSrovem- 

IQSQf issue of thxB Rhodesia A griculiuTal Journal, 
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Lectures.— Lectures on tlie subject were deliyered by tbe 
writer to tbe Poti Yalley Farmers’ Association and to tbe 
Arctnrus Farmers’ Association. 

Articles.— Four articles and notes on tbe subject bave been 
publivshed during* tbe year in tbe Rhodesia AgficulUiral Jour- 
nal and one in the Rhodesia Herald. 

Tbe reports received from farmers in reply to tbe circular 
letter sent out by tbe writer are now being published in tbe 
Rhodesia Agricultural Journal. 

Tours of Witchweed Areas.— Several tours of the Maiaoe 
Valley were made by tbe writer in connection with witchweed 
control investigations. 

Tours of the Poti Yalley Farmers’ Asso<?iation district, 
and of tbe Hartley-Gatooma area and of tbe Banket and Sinoia 
areas in tbe same connection, were also made. 
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Southern Rhodesia 
Weather Bureau. 


NOVEMBER, 1937. 


Barometric Pressure was about normal over the whole 
country. 

Temperatures were uniformly above normal, averaging u'* 
in excess. 

Air Masses during November.— -The main air supply, parti- 
cularly in the north of the country, was the Indian Ocean 
Trade current, which was exceptionally persistent this year. 
In the south of the country there were frequent incursions of 
Maritime air, its effects being felt on fifteen days, but its 
influence only extended to the north on about six days. 

Cold southerly air only invaded the country once, on 
the 16th. 

Equatorial air made its appearance over Northern Rho- 
desia towards the end of the month, but only affected the 
Victoria Falls area for a brief period on the 29th and 30th. 
The North-east Monsoon did not set in on the Tanganyika 
Coast during the month, and no moist air was received from 
this source. 

Consequent on the persistence of the Trades and the 
absence of the moist currents, rainfall was very scarce. The 
little which did fall was of the thundershower type mainly, 
and occurred with upper south to south-west winds, or with 
frontal movements of maritime air. No general rains occurred. 
The wettest spells were the 15th to 17th and 24th and 26th. 

PRECIPITATION. 

Stations. Inches. Normal, No. of days. 

Beitbridge 0.37 2.06 3 

Bindura ... 1.15 3.21 9 

Bulawayo......... 1.86 3.23 3 
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Stations. 

Inches. 

Normals 

No. of days. 

Chipiliga 

1.50 

4.33 

5 

Enkeldoorn 

1.5T 

3.55 

8 

Fort Victoria 

0.77 

2.86 

3 

Gwaai Siding 

0.71 

2.79 

5 

Gwanda 

0.10 

2.37 

2 

Gwelo 

1.05 

3.70 

5 

Hartley 

0.73 

3.76 

10 

Inyanga 

2.39 

3.92 

10 

Marandellas 

2.93 

4.09 

9 

Miami 

1.13 

3.25 

6 

Mt. Darwin 

2.94 

3.34 

6 

Mt. Nuisa 

2.70 

8.44 

9 

Mtoko 

0.43 

3.13 

4 

New Yearns Gift 

0.42 

2.95 

4 

Nnanetsi 

0.17 

2.54 

2 

Pliimtree 

1.80 

2.82 

5 

Que Que 

0.95 

3.01 

'7 

Eusape 

1.66 

4.58 

7 

Salisbury 

2.83 

3.65 

13 

Shabani 

0.31 

1.88 

4 

Sinoia 

1.54 

3.50 

11 

Sipolilo 

3.71 

3.17 

7 

Stapleford 

2.29 

6.80 

10 

TTmtali 

0.83 

3.84 

0 

Victoria Falls 

1.19 

2.39 

4 

Wankie.. 

0.79 

2.02 

4 
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Southern Rhodesia Veterinary 
Report. 


OOTOBEE, 1937. 


DISEASES. 

Foot and Month . — There was a slight extension of the 
disease to the Sabi-Tanganda Estates in the Melsetter district. 

African Coast Fever , — The disease was diagnosed on the 
farm Verzamel Plants, in the Melsetter district. A stray beast 
found on the farm Confidence, Melsetter district, was 
destroyed, and on smear examination revealed African Coast 
fever. 


TUBERCULIN TEST. 

Twenty-one bulls and 66 cows were tested upon importa- 
tion with negative results. 

Thirty-five cows and 1 bull on the farm Glen Gray, Salis- 
bury district, were tested, of which one beast reacted to the 
test and was destroyed. 

MALLEIN TEST. 

Twenty-nine horses and 25 mules were tested upon entry. 
No reactions. 

IMPORTATIONS. 

Prom the Union of South Africa.— Horses 29, mtiles 25, 
bulls 21, cows 67, sheep 1,684. 

EXPORTATIONS. 

To the Union of South Africa. — Oxen 524, cows 3. 

To Northern Rhodesia. — Oxen 324. 

To Portuguese East Africa.— Oxen 50. 



VBTERIKARY BEPORT. 


T5 


EXPORTATIONS— MISCELLANEOUS. 

To the United Kingdom in Cold Storage. — Chilled beef 
quarters, 4,822; frozen beef quarters, 2,549; frozen boned 
quarters, 3,441; kidneys, 1,270 lbs.; tongues, 6,530 lbs.; 
livers, 8,099 lbs.; hearts, 1,332 lbs.; tails, 1,443 lbs.; skirts, 
984 lbs. ; shanks, 7,185 lbs. 

To Northern Rhodesia. — Beef, 88,128 lbs. ; pork carcases, 
68| ; veal carcases, 9. 

Meat Products. — From Liebig's Factory : Corned beef, 
90,156 lbs. ; meat extract, 36,010 lbs, ; beef powder, 49,701 
lbs. ; tongues, 30 lbs, ; rolled beef, 396 lbs. 

G, C. Hooper vSharpe, 

Chief Yeterinary vSurgeoii, 
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SOTJTHEEN EHODESIA. 

Locust Invasion, 1932-37. 


Montlily Report No. 60, November, 1937. 


Winged swarms of the Red Locust (Nomadacns septern- 
fasciata, Serv.) Lave been present in tbe Colonj’ throughout 
the month, reports having been received from the following 
districts: — Melsetter, TJmtali, Marandellas, Makoni, Mrewa, 
Inyanga, Salisbury, Mazoe, Darwin, Hartley, Gwelo, Selukwe, 
Chilimanzi, Sebungwe, Victoria, Gutii, Bulawayo, ITmzing- 
wane, Matobo and Insiza. 

The size of the swarms has varied from ^^smalL’ to “very 
large.” No definite trend of direction is indicated by the 
reports. 

Specimens received at headquarters indicate that the 
swarms have not yet attained the egg-laying stage. 

In certain localities large numbers of storks (t’wo species) 
and kites are stated to have been following the swarms closely. 

Specimens of locusts picked up dead have been examined 
but no trace of disease or parasites has been found. 

Damage to early gTass and fruit trees has been reported 
in two localities. 

The general position has been very similar to that obtain- 
ing during November last year. 

Rupert W. Jack, 

Chief Entomologist. 


DEPARTMENTAL BtJLLETINS. 


7T 


Departmental Bulletins. 


The following Bulletins are available for distribution at 3d. per copy. 
Application should be made to the Editor, Department of Agriculture, 
Salisbury, and remittances must accompany orders. 


N.B. — The date the article appeared in the Journal is indicated in abbre- 
viated form before the number, e.g., 8/22, No. 429, means that Bulletin 
429 appeared in the Journal for August, 1922. 


AGRICULTURE AND CROPS. 

7/25. No. 645. Artificial or Synthetic Farmyard Manure, by H. G. 
Mundy, Dip.Agric., F.L.S. 

3/27. No. 630. The Storage of Seed Potatoes, by H. C. Arnold. 

5/27. No. 643. Noxious Weeds in Southern Bhodesia, by F. Eyles, 
Botanist. 

12/27. No. 663. The Use of Fertilisers and Manures in Southern Rho- 
desia, by A, D. Husband, A.I.C., Chief Chemist. 

2/28. No. 672. Hay -making in Rhodesia, by H, G. Mundy, Dip.Agric., 
F.L.S. 

2/28. No. 674. Top Dressing of Maize against Stalk Borer, by H. C. 
Arnold. 

3/28. No. 681. The Sunflower (Helianthus Annuus) (Revised), by S. D. 
Timson, M.O., Dip.Agric. 

6/28. No. 695. The Castor Oil Plant (Ricinus spp.), by S. D. Timson, 
M.C., Dip.Agric. 

y/28. No. 705. Suggested Cropping Programmes for Farms on the Sand 
Veld, by D. E. McLougblin, Assistant Agriculturist. 
10/28. No. 710. Monthly Reminders for the Farming Year, by the 
Division of the Chief Agriculturist. 

3/29. No. 727. Farmyard Manure, by A. P. Taylor, M.A., B.Sc., Agri- 
cultural Chemist. 

3/29. No. 732. Two Common Diseases of Potato Tubers in Rhodesia, bv 
J. 0. F. Hopkins, B.Sc. (Lend.), A.I.G.T.A. 

7/29. No. 743, Sunn Hemp, by S, D, Timson, M.C., Dip.Agric. 

9/29. No. 751. The Sweet Potato, by S. D. Timson, M.C., Dip.Agric. 
(Wye). 

10/29, No. 768. Instructions for Taking Soil Samples. Issued by the 
Division of Chemistry. 

1/30. No. 768. The Ground Nut (Arachis hypogaea), by S. D. Timson, 
M.C., Dip.Agric. (Wye). 

3/30. No. 776. Regulations Governing the Export of Maize and Maize 
Meal through the Port of Beira. 

11/30. No. 797. Green Manuring; An Essential Practice in Rhodesian 
Farming, by H. G. Mundy, Dip.Agric. (Wye), F.L.S., 
Chief Agriculturist. 

1/31. No. 802. "Witch Weed, by S. D. Timson, M.C., Inter.B.Sc. 

(A|ric.) London., Dip.Agric (Wye), Assistant /Agricul- 
turist. 
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3/31. No. 815. New Strains of Oats for Southern Rhodesia, by H. 0, 
Arnold, Manager, Agricultural Experiment Station, 
Salisbui'y. 

4/31. No 816. Preliminary List of the more Common Grasses of 
Southern Rhodesia, by Sydney M. Stent, Botanist for 
Pasture Research. 

5/31. No. 822. Re-stacking of Maize rejected for Export on account of 
Excessive Moisture. 

9/31. No. 826. Some Poisonous Plants of Southern Rhodesia, by Sydney 
M. Stent, Senior Botanist. 

10/31. No. 831. Revised Notes on Cotton Growing in Southern Rhodesia, 
by G. S. Cameron, 

11/31. No. 836. The Potato, by S. D. Timson, M.C., Dip.Agric. (Wye). 

12/31. No. 837. Veld Grass Silage: A Feature in Rhodesian Pasture 
Management, by H. G. Mundy, Dip.Agric. (Wye), 
P.L.S., Chief, Division of Plant Industry. 

6/32. No. 865. Pigeon-hole Method of Stacking Maize, by Division of 
Plant Industry. 

8/32. No. 859. Twenty-one Years of Plant Introduction, by Major 
Mundy, Chief Division of Plant Industry. 

2/33. No. 878. A.I.V. Silage: Memorandum prepared and circulated by 
Imperial Bureau of Animal Nutrition. 

11/34, No. 936. Witchweed, by S. D. Timson, M.C. Dip.Agric. (Wye), 
Assistant Agriculturist. 

10/36. No. 970. Rhodes Grass for the Southern Rhodesian Tobacco 
Grower, by African Explosives and Industries, Ltd. 

11/35. No. 972. Notes on Witchweed, by S. D. Timson, M.O., Dip.Agric. 
(Wye), Assistant Agriculturist. 

6/36. No. 992. Annual Report of the Agriculturist for the year 1935, 
by D. E. McLoughlin, Agriculturist. 

7/36. No. 994. Some Notes on Cotton Growing, by J. E. Peat, Senior 
Plant Breeder, Cotton Station, Gatooma. 

4/37. No. 1022, Smut Diseases of Wheat in Southeim Rhodesia, by G. M. 

Wickens, B.Sc. Agric., Ph.D., D.I.O., Plant Pathologist, 
Tobacco Research Station, Trelawney. 

10/37. No. 1046. Green Manuring: Two Important Factors Affecting 
Success, by S. D. Timson, M.C., Assistant Agriculturist, 
and H, C. Arnold, Manager, The Agricultural E.vperi- 
ment Station. 


REPORTS ON CROP EXPERIMENTS. 

7/27. No. 649. Annual Report of Experiments, 1925-26, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 

Manager. 

4/28. No. 683; Annual^ Report of Experiments, 1926-27, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 

Station Manager. 

7/29. No. 745, Salisbury Agricultural Experiment Station Annual 
Report, 1927-28, by H. C. Arnold. 

7/30. No. 789. Agricultural Experiment Station, Salisbury. Annual 
Report of ‘Experiments, 1928-29, by H. 0. Arnold. 
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9/31. No. 830. Salisbury Agricultural Experiment Station, Annual 

Report, 1929-30, by H. C. Arnold, Manager. 

10/32. No. 864. Annual Report, 1930-31: Agricultural Experiment 
Station, by H. 0. Arnold, Station Manager. 

6/33, No. 895, Salisbury Agricultural E.^periment Station Annual 

Report, 1931-32, by H. C. Arnold, Manager. 

3/34. No. 914. Gwelo Municipal Demonstration Station: Final Report, 
1933, by S. D. Timson, M.C., Dip.Agric. (Wye), 
Assistant Agriculturist. 

9/35. No 965. Salisbury Agricultural Experiment Station Annual 

Report, 1933-34, by H. C. Arnold, Manager. 


TOBACCO. 

8/26. No. 605. Flue-curing Tobacco Barns, Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

9/26. No. 615. The Culture of Virginia Tobacco in Southern Rhodesia; 
Field Management, by D. D. Brown. 

5/27. No. 641. The Handling, Grading and Baling of Cured Virginia 
Tobacco, by D, D. Brown. 

5/27. No, 644. Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
* Branch. 

9/27, No. 653. The Care of Tobacco Seed Beds, by J. 0, F. Hopkins, 
B.Sc. (Bond.), A.I.C.T.A. (Trinidad) , 

11/27. No 661. Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16 ft., by 
B. G. Gundry. 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.I.O.T.A. 

12/28. No. 715. Turkish Tobacco Culture in Southern Rhodesia, by 
D, D. Brown, Chief Tobacco Expert. 

3/29. No. 728. Suggested Crop Rotations for Tobacco Growers, by 
D. I), Brown, Chief Tobacco Expert. 

4/29. No. 734, Common Faults in Curing Virginia Bright Tobacco, by 
D. D. Brown, Tobacco and Cotton Expert. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, B.Sc. 

(Bond.), A.BC.T.A., Chief Botanist and Mycologist. 
9/29. No, 753. Beaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc. (Bond.), A.BC.T.A., Chief Botanist 
and Mycologist. ' ' 

2/30. No. 771, Dark Fire-cured Tobacco: Field Operations, by D, D, 
Brown, Chief Tobacco Expert. 

3/30. No. 774. Dark Fire-cured Tobacco: Harvesting and Curing, by 
D. D. Brown, Chief Tobacco Expert. 

6/30. No. 784, Field Control of Frenching in Tobacco, by J. 0. F. 

Hopkins, B.Sc. (Bond.), A.BC.T.A., Plant Pathologist 
^ 3/31, No. 812. Selection of Tobacco Seed Plants, by H. F. Ellis, M. Sc., 
B.S. (Agric,), Tobacco Adviser. 
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11/31. No. 835. Tobacco Culture: Transplanting Operations, by D. D. 
Brown. 

3/32. No. 846. Leaf Curl in Tobacco, by Dr. H. H. Storey. 

3/33. No. 885. Tobacco Culture in Southern Rhodesia: The Harvesting 
and Curing of Virginia Tobacco, by D. D. Brown, 
Chief Tobacco Officer. 

8/36. No. 996. The “Gundry*' Tobacco Furnace, by B. G. Gundry, 

A. I.Mech.E. 

12/36. No. 1009, Tobacco Research on the Trelawney Station 1935-36 
Season. 

4/37. No. 1025. Report of the Tobacco Research Board, by Chas. K. 

Brain, M.A., D.Sc., Director of Agriculture and 
Chairman of the Tobacco Research Board. 

5/37. No. 1026. Notes on Tobacco Root-Knot Nematode, by J. C. ColHiis, 

B. Sc., Biologist, Trelawney Tobacco Research Station. 
8/37. No. 1059. Some Tobacco Pests that can be serious, by M. 0. Mossop, 

^kl.Sc., Entomologist, Department of Agriculture. 


LIVE STOCK. 

1/27. No. 624. The Construction of Dipping Tanks for Cattle (Revised). 

1/31. No. 801. Sheep Farming in the Melsetter District, by J. C, 
Kruger, Part-time Sheep Adviser in the Melsetter 
District. 

10/32. No. 863. Piggeries, by B. G. Gundry, A.I.Mech.E. 

12/32. No. 871. Some General Observations on the Feeding of Dairy 
Cows on a Mixed S^ock Farm, by Dr, A. E. Romyn, 
Senior Animal Husbandry Officer. 

1/33. No. 873. The Hand-rearing of Calves, by C. A. Murray, B.Sc. 
(Agric.), M.Sc. 

4/33. No. 887. The Type of Chiller Steer required for Export, by A. E. 
Romyn, Senior Animal Husbandry Officer. 

5/33. No 891. Fattening Bullocks for Export, by A. E. Romyn, Senior 
Animal Husbandry Officer. 

9/33. No. 903. The Handling, Preparation and Chilling of Cattle for 
Export, by 0. A, Murray, Lecturer in Animal 
Husbandry, 

12/33. No. 907. The Blackhead Persian: Its Breeding and Management 
in Matabeleland, by C. A. Murray, M.Sc., Lecturer in 
in Animal Husbandry, Matopo Estate. 

1/34. No. 909. Stall Fed Chillers for the Overseas Christmas Market, 
by C. A. Murray, M.Sc., Animal Husbandry Officer, 
Matopo School of Agriculture and Experiment Station, 
Rhodes Matopo Estate. 

2/34. No. 912. Economical Winter Rations for Wintering Dairy Heifers, 
by C: A. Murray, M.Sc. (Agric), Lecturer in Animal 
Husbandry, Matopo School of Agriculture. 

4/34. No. 916. Cowpea Hay in the Ration for Bacon Pigs, by C. A. 

Murray, M.Sc. (Agric.), Lecturer in Animal Hus- 
bandry, Matopo School of Agriculture and Experiment 
Station, 
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6/34. No. 919. Saltbush: A Winter Succulent for Sheep in Matabele- 
land, by D. G. Haylett, M.Sc., Ph.D., Director, 
Matopo School of Agriculture. 

6/34. No. 924. Raising Dairy Calves on a Limited Amount of Whole 
Milk, by C. A. Murray, M.Sc., Agr., Animal Hus- 
bandry Officer, Matopo School of Agriculture and 
Experiment Station, Rhodes Matopo Estate. 

1/35. No. 943. Cattle Improvement and a Cattle Breeding Policy in 
Southern Rhodesia: A Review of the General Position 
Chiefly as regards Ranching Cattle, by Dr. A. E, 
Romyn, Chief Animal Husbandry Officer. 

1/36. No. 946. A Home-made Cow Stanchion, by Major R, R. 
Sharp, Whinburn, Redbank. 

3/35. No. 946. Economical Rations for Wintering Dairy Cattle, by 
C. A. Murray, M.Sc. (Agric.), Senior Animal Hus- 
bandry Officer in Charge, Matopo School of Agriculture 
and Experiment Station. 

5/35. No 952. Annual Report of the Chief Animal Husbandry Officer 
for the year ending 31st December, 1934, by A. E. 
Romyn, Chief Animal Husbandry Officer. 

7/35. No. 969. The Selection of a Dairy Bull, by A. E. Romyn, Ph.D., 
Chief Animal Husbandry Officer. 

4/36. No. 984. Report on the Curing of Rhodesian Hides, by Advisory 
- Committee on Hides and Skins of the Imperial 
Institute. 

4/36. No 985. Export of Frozen Porkers. Third Consignment to Smith- 
field. Division of Animal Husbandry. 

6/36. No. 987. The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

6/36. No. 988. Preparing Cattle for Show, by The Animal Husbandry 
Division. 

6/36. No. 989. The Supplementary Feeding of Mineral and Protein 
Supplements to Growing Cattle in Southern Rhodesia 
and its Relation to the Production of Beef Steers, by 
C. A. Murray, M.Sc. (Agric.), Senior Animal Hus- 
bandry Officer in Charge, Rhodes Matopo Estate; A. E. 
Romyn, Ph.D., Chief Animal Husbandry Officer, 
Department of Agriculture, Southern Rhodesia ; D. G. 
Haylett, Ph.D., Director, Rhodes Matopo Estate; 
F. Ericksen, Dip. Agric., Experimentalist. 

10/36. No. 1001. The Raising of Bacon Pigs, by A. E. Romyn, Chief 
Animal Husbandry Officer, and C, A. Murray, Senior 
Animal Husbandry Officer in Charge, Rhodes Matopo 
Estate, with a Veterinary Section by D. A. Lawrence, 
Director of Veterinary Research. 

9/36. No. 1000. Sheep Management on the Mixed Farm, by R. H. Fitt, 
Animal Husbandry Officer. 

4/37. No. 3.023. Cowpea Molasses Silage for Fattening Steers, by C. A. 

Murray, M.Sc. (Agric.), Senior Animal Husbandry 
Officer in Charge, Matopo School of Agriculture ‘and 
Experiment Station; A. E. Romyn, Ph.D., Chief Animal 
Husbandry Officer, Department of Agriculture, Salis- 
bury; R. H. Pitt, Dipl. Agric,, Animal Husbandry 
Officer, Department of Agriculture, Salisbury, 

4/37. N. 1024. Comparative Feeding Value of Maize Meal and Nyouti 
{Pennisetum Tyfhoid^a) Meal for Fattening Steers, by 
C. A. Murray, Senior Animal Husbandry Officer in 
Charge, Rhodes Matoo Estate; A. E. Romyn, Chief 
Animal Husbandry Officer. 
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5/37. No. 1027. The Feeding of Phosphorus Supplements to Growing 
Cattle, by C» A. Murray and A. E. Roniyn. 

5 37. No. 1029. The Dehorning of Cattles intended for Slaughter^ and 
Export, by B, A. Myhill, Assistant Chief Veterituiry 
Surgeon. 

5/37. No. 1030. The Feeding of Different Winter Supplements to young 
growing steers and the effect of these supplements on 
the subsequent development and costs of production of 
the steers, by C. A. Murray and A. E. Romyn. 

6/37. No. 1032. The Effects of Feed on the Firmness and Grading of 
Bacon Carcases, an experiment carried out by the 
Division of Animal Husbandry in co-operation with Mr. 
A. L. Millar, Estes Park, Salisbury, and Mr. Frank 
Neill, of Neill’s Bacon Factory, Salisbury. 

6/37. No. 1034. Nyouti or Munga {Pehnisetum tf/p?ioides) as a Feed for 
Bacon Pigs, by C. A. Murray and A. E. Romyn. 

7/37. No. 1036. Preliminary Report on the Feeding of Winter Supple- 
ments to young growing steers and the effect of supple- 
mentary feeding on the subsequent development of these 
animals, by C. A. Murray and A. E. Romyn. . , 

12/37. No. 1049. The Export of Frozen Porkers: Report on Five Consign- 
ments of Porkers Exported to Smithfield, by Division of 
Animal Husbandry. 


DAIRYING. 

3/29. No. 730: Common Defects in Butter-making, by T. Hamilton, 
M.A-, N.D.A., N.D.B,, and J. R. Corry, B.Sc. (Agr.), 
Dairy Experts. 

12/30. No. 799. The Objects of Ripening Cream for Butter-making, and 
a few Hints on Cream Production, by F. Lammas, 
Dairy Officer. 

4/31. No. 818. Farm Butter-making, Issued by the Dairy Branch. 

9/32. No. 862. Cream Cheese, by F. A. Lammas, Dairy Officer. 

3/33. No. 880. Dairy Tests and Calculations, by F. A. Lammas, Dairy 
Officer, 

5/34, No. 922. Dairy Building in Southern Rhodesia; A Small Farm 
Dairy, by G. B. Gundry, A.I.Mech,E. 

7/34. No. 926. Dairy Buildings in Southern Rhodesia. Cow Byre-“ 
Type II. j by B. G. Gundry, AJ.Mech.E. 

12/34. No 937. Gouda or Sweet Milk Cheese, by P. Lammas, District 
Dairy Officer. 

2/36. No. 977. Notes on the Feeding of Dairy Cows during the Summer 
Months, by Ai E, Romyn, Chief Animal Husbandry 
Officer. 

6/36y No, 990. Southern Rhodesia Milk Recording Scheme. 

12/37. No. 1051. The ^Production and Handling of Milk and Cream, by the 
Dairy Branch. 
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10/14, No. 191. 
4/26. No. 536, 
12/25. No. 570. 
6/26. No. 597. 

12/26. No. 618. 

1/28. No. 666. 

4/29. No. 739. 

10/29. No. 756. 
11/29. No. 760. 

2/30. No. 772. 

4/31. No. 819, 
. 1/32. No. 841. 

10/32. No. 866. 
4/33. No. 886. 

5/34. No. 921. 


VETERINARY. 

Scab or Scabies in Sheep and Goats, by Rowland 
Williams, M.R.C.V.S. 

Inoculation of Cattle against Redwater and Gall 
Sickness, by LI. E. W. Bevan, M.R.C.V.S. 

The Spaying of Bovines, by G. C. Hooper Sharpe, M.C., 
M.R.C.V.S., and M. H. Kingcombe, M.R.C.V.S. 

Suspected Poisoning of Stock : The Proper Procedure, 
by M. H. Kingcombe, M.R.C.V.S. (Lond.), and A. W, 
Facer, B.A. (Oxon.), A.I.C. 

Notes from the Veterinary Laboratory: Quarter Evil, 
by LI. E. W. Bevan, M.R.C.V.S., Director of Veteri- 
nary Research. 

Notes from the Veterinary Laboratory; Praemonitus — 
Praemunitus, by LI. E. W. Bevan, M.R.C.V.S.,. 
Director of Veterinary Research. 

The Laboratory Diagnosis of Animal Diseases: A Note 
to Emphasise some Points in the Preparation and 
Forwarding of Specimens, by D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

Parasitic Gastritis of Cattle, by LI. E. W. Bevan, 
M.R.C.V.S., Director of Veterinary Research. 

A Note on Sheep Diseases in Southern Rhodesia, by 
D. A. Lawrence, B.V.Sc., Veterinary Research Officer, 
Department of Agriculture, Salisbury. 

Notes from the Veterinary Laboratory: Ophthalmia, by 
LI. E. W. Bevan, M.R.C.V.S., Director of Veterinary 
Rresearch 

Measles in Swine, by P. D. Huston, M.R.C.V.S. 

Poisonous or Suspected Poisonous Plants of Southern 
Rhodesia; Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

The Treatment of Intestinal Parasites of Sheep, by J. D. 
Coutts, D.'V.S., M.R.C.V.S. 

A Preliminary Note on Contagious Granular Vaginitis 
in Southern Rhodesia, by D. A. Lawrence, B.V.Sc., 
Acting Director Veterinary Research. 

Myiasis (Screw-Worm) in Cattle in Southern Rhodesia, 
by D. A. Lawrence, Director of Veterinary Research, 
and A. Cuthbertson, Entomologist. 


IRRIGATION, WATER SUPPLIES AND SOIL EROSION. 

3/27. No. 633. The Cost of Pumping for Irrigation, by B. H* Bobertej. 
■ B.Sc.:(Eng.). . 

4/27. No. 640. Levelling for Irrigation, by Dr. W. S. H. Oleghorn, 
MJ.Mech.B. 

11/27. No, 659. The Hydraulic Ram, revised by P^ H. Haviland, B.Sc. 
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11/28. No, 668. The Water Act, 1927, by C. L. Robertson, B.Sc. (Eng.), 

A. M.I.C.E. 

1/28. No. 670. Irrigation Canals, by P. H. Haviland, B.Sc. (Eng.). 
6/30. No. 786. Low Concrete Dams, by R, Hamilton Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

2/31. No. 8CK The Application of Water in Irrigation, by R. Hamilton 
Roberts, B.Sc. (Eng.), Assistant Irrigation Engineer. 
3/31. No 811. Irrigation Canal Structures, by R. H. Roberts, B.Sc. 

(Eng.), Assistant Irrigation ^gineer, 

8/32. No. 860. Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineer. 

2/33, No- 879. Conditions Governing the Hire of Government Boring 
Machines. 

8/33. No. 900. Three Types of Water Tank, by R. H. Roberts, B.Sc. 

(Eng.), A.M.LC.E., Assistant Irrigation Engineer. 
6/34. No 923. Soil Eroison, by P. H. jHaviiand, B.Sc, (Eng.), 

A. M.I.C.E., Irrigation Engineer (Matabeleland) . 

6/35. No. 956. Annual Report of the Division of Irrigation for the 

year ended 31st December, 1934, by P. H. Haviland, 

B. Sc. (Eng.) , Acting Chief Irrigation Engineer, 

9/35. No. 964. The Use of Ditchers for Constructing Contour Ridges, 
by O. Tapson, Devondale, Concession. 

9/35. No. 967. How to use an Engineer’s or Farm Level, by P. H. 

Haviland, B.Sc. (Eng.), A.M.LC.E., Irrigation Engi- 
neer (Matabeleland) . 

12/35. No 973. Domestic Water Supplies and Sanitation on the Farm, 
by P, H. Haviland, B.Sc. (Eng.), A.M.LC.E.. Irriga- 
tion Engineer (Matabeleland). 

3/36. No. 980. Results from Glenara Soil Conservation Experiment 
, Station, 1934-35 Season, by C. Jj. Robertson, B.Sc. 
A.M.LC.E,, Chief Engineer, Irrigation Division, and 
A. D. Husband, F.LO., Chief Chemist. 

8/36. No. 999. Lining an Irrigation Furrow, by R. H, Roberts, B.S., 
A.M.Inst.G,E., Assistant Irrigation Engineer. 

3/37. No. 1019, Soil Conservation, by D. Aylen, Esq., Outside Technical 
Assistant, and R. Hamilton Roberts, B.Sc., 
A.M.Iinst.C.E., Irrigation Engineer. 


FORESTRY. 

1/26. No. 675. Tending of Eucalyptus Plantations, by A. S. Thornewill, 
■ . B'A* ■ ' 

11/29. No 763. The Utilisation of Wood, by T. L,- Wilkihaon , M.Sc,, 
B.Sc.'F. ' 

1/30. No, 769. file Utilisatto of Wood, by T, L. Wilkinson, M.Sc., 
■.„.;b.Sc.f. 

4/30. No. 778. the UtUisatibn of Wood in Southern Rhodesia— -Con- 
r J®^«i6n jnd Disposal of Timber, by T. L. Wilkinson, 

Sc., B.ScJF., District Forest Officer. 
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8/30. No. 791. The Utilisation of Wood in Southern Rhodesia: Pencing, 

by T, L. Wilkinson, M.Sc., B.Sc.P,, District Forest 
Officer. 

2/31. No. 809. Establishing Pines; Preliminary Observations on the 

Effects of Soil Inoculation, Issued by the Division of 
Forestry. 

4/31. No. 817. The Raising of Forest Seedlings and Transplants on the 

Farm, by E. J. Kelly Edwards, M.A., Dip.For. 

(Oxon.), Acting Chief Forest Officer. 

7/32. No. 857. Charcoal Burning on the Farm, by R. J. Allen, Forester, 
Rhodes Matopo School of Agriculture and Experiment 
Station, 

11/32. No 869. Wind-breaks and Shelter Belts, by A. A. Pardy, B.Sc., 
Forestry, 

1/33. No. 874. Tree Planting, by the Division of Forestry, 

4/33. No. 888. The Vegetable Ivory Palm (Hyphoene ventricosa), by 
G. M. McGregor, B.Sc., District Forest Officer, Mata- 
beleland. 

8/34. No. 927. Some Facts about Tung Oil, by R. H. Finlay, B.A., 
Dip. For. (Oxon.), District Forest Officer. 

8/34. No. 928. Some Trees, Shrubs, Shrubby -Herbaceous Plants, 
Climbers and Water Plants suitable for the Colony, by 
J. W. Barnes, Manager, Government Forest Nursery, 
Salisbury. 

12/36. No, 974. Summary of the Annual Report of the Division of 
Forestry for the year 1934, by E. J, Kelly-Edwards, 
M.A., Dip. For. (Oxon.), Chief Forest Officer. 

Price List of Forest-tree Transplants, Ornamental Trees 
Shrubs, Hedge Plants, Creepers and Seeds obtainable 
at the Government Forest Nursery, Salisbury. 

3/37. No. 1020. The Raising of Forest Seedlings and Transplants on the 
Farm, by E. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Conservator of Forests. 

10/37. No. 1045. Seventeenth Annual Report of the Division of Forestry 
for the Year 1956, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 


HORTICULTURE 

4/27. No. 637. Harvesting, Packing and Marketing of Deciduous and 
Tropical Fruits, by G. W. Marshall, Horticulturist. 
8/27. No. 650. CoSee Culture in Southern Rhodesia, by G, W. Marshall, 
Horticulturist. 

2/29. No. 725. Investigations into ”Collar-Rot’" Disease of Citrus, by 
J. C. F. Hopkins, B.Sc. (Loud.), A.LO.T.A. (Trinidad) 
3/31. No. 814. Avocado Growing in South Africa, by Redvers X Biatt; 
■ B.Sc.,' Ph.D. 

11/31. No. 834. Celery Culture, by G. W. Marshall, Horticulturist. 

1/32. No. .843^ Vegetable Growing in Southern Rhodesia; Onion 
Oulturey by G., W. Marshall, Horticulturist. 
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2/33. Ko. 876. Notes on African Aloes (Parts 1-6), by H. Basil 

Christian, "‘^Iwanrigg,*’ Arcturus. 

10/33. No. 905. Notes on African Aloes (Parts 7-10), by H. Basil 

Christian, “Ewanrigg,” Arctnrus, 

5/34. No. 920. Citrus Fruit Growing in Rhodesia, by G. W. Marshall, 

Horticulturist. 

5/37, No. 1028. Tomato Culture in Southern Rhodesia, by G. W. 

Marshall, Horticulturist. 

9/37. No. 1043. The Rhodesian Home Orchard, by G. W. Marshall, 

Horticulturist. 


ENTOMOLOGY AND PLANT PATHOLOGY, 

2/13. No. 139. Termites, or “White Ants/’ by Rupert W. Jack, F.E.S. 
6/15. No. 214. Some Household Insects, by R. Lowe Thompson, B.A. 
2/21. No 385. The Common Fruit Beetle, by R. W. Jack, F.E.S, 

12/24 No. 522 Notes on the Black Citrus Aphis, by 0. B. Symes. 

8/25. No. 548. Insect Pests of Cotton, by C. B. Symes. 

9/27. No. 663. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Lond.), A.I.C.T.A. (Trinidad). 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. * - ; 

2/28. No. 671. = Wildfire and . Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A,I,aT.A: . 

6/28. No. 696, Ticks Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, F.E.S., Chief Entomologist. 

11/28. No. 714. Trap Cropping against Maize Pests, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

12/28. No. 718. Preliminary Experiments on the Control of White Mould 
of Tobacco, by J. C. F. Hopkins, B.S. (Lond.), 
A.I.O.T.A., Chief Botanist and Mycologist. 

3/29. No. 732. Two Common Diseases of Potato Tubers in Rhodesia, 
by J. 0. F. Hopkins, B.Sc. (Lond.), AJ.C.T.A. 

6/29 No. 742. What is Diplodia in Maize? An Answer to a Popular 
Question To-day, by J, 0. F. Hopkins, B.Sc. (IiOnd.), 

A. I.C.T.A., Chief Botanist and Mycologist. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, 

B. Sc. (Lond.), A.I.C.T.A., Chief Botanist and 
Mycologist. 

9/29. No, 753. Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc (Lond.), A.I.C.T.A., Chief Botanist and 
Mycologist. 

9/29. No. 754. “Pinking” of Maize: Report of a Preliminary Investiga- 
tion, by T, K. Sansom, B.Sc., Plant Breeder. 

6/30. No. 784. Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc/ (Lond.), A.I.C.T.A., Plant Pathologist. 
6/50. No. 788. A List of Plant Diseases Occurring in Southern Rhodesia, 
by J, C. F. Hopkins, B.Sc. (Lond.), AXO.T. A., Plant 
Pathologist. 

A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. 0. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A., Plant 
Pathologist. Supplement. No. 1. 
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7/30. No. 790. Notes on the Control of Some- -of the More Important 
Insect Pests of Citrus in Southern Rhodesia, by W. J. 
Hall, Ph.D., B.Sc., Entomologist to the British South 
Africa Company in Southern Rhodesia. 

10/30. No. 796. The Army Worm (Laphygma exempta, Wlk.), by Rupert 
W. Jack, Chief Entomologist. 

11/30, No. 798. The Preparation of Bordeaux Mixture and Seasonal 
Notes on Tobacco Diseases, by J. C. F, Hopkins, B.Sc. 
(Bond.), A.I.C.T.A. 

1/31. No. 804. Locusts in Southern Rhodesia, by Rupert W. Jack, Chief 
Entomologist. 

8/31. No. 825. Some Common Diseases of Potatoes in Southern Rho- 
desia, by J. C. P. Hopkins, B.Sc. (Loud.), Plant 
Pathologist. 

3/32, No. 848. Mycological Notes: Seasonal Notes on Tobacco Diseases: 

3, Frog Eye; 4, White Mould; by J. C. F. Hopkins, 
B.Sc. (Bond.). 

4/32. No. 850. Pests of Stored Tobacco in Southern Rhodesia, by M. C. 
Mossop, M.Sc., Entomologist. 

6/32. No. 866. A List of Plant Diseases occurring in Southern Rho- 
desia, Supplement 2, by J. C. F. Hopkins, B.Sc. 
(Bond.), Government Plant Pathologist. 

9/32, No, 861. Further Notes on Leaf Curl of Tobacco in Southern 
Rhodesia, by J. C. F. Hopkins, B.Sc. (Bond.), Plant 
Pathologist. 

11/32. No. 868. Cultural Methods and Tobacco Whitefly in Southern 

Rhodesia, by M. C. Mossop, M.Sc., Entomologist. 

5/33. No. 892. The Tsetse Fly Problem in Southern Rhodesia, by 
R. W. Jack, uhief Entomologist. 

5/33. No. 893. Experiments with Tsetse Fly Traps against GlosBina 

Morsitans in Southern Rhodesia, by R. W. Jack, Chief 
Entomologist. 

6/33. No. 894. Mycological Notes. Seasonal Notes on Tobacco 

Diseases. 6. An Unusual Type of Frog Eye Spotting, 

by J. C, F. Hopkins, B.Sc. (Bond.), A.BC.T.A,, 
Government Plant Pathologist. 

6/33. No. 896. A List of Plant Diseases occuring in Southern Rhodesia, 
Supplement 3. (New Records for period June, 1932, 
to May, 1933.) Compiled by J. C. F. Hopkins, B.Sc. 
(Bond.), A.BC'.T.A., Government Plant Pathologist. 

7/33. No. 897. The Report of the Chief Entomologist for the year 

ending 31st December, 1932, by Rupert W. Jack, 
F.E.S^, Chief Entomologist. 

8/33. No. 899, The Black Maize Beetle (Heteronchus Bicus Klug), by 
0. B. Symes. 

10/33. No. 904, Notes on the Biology and Control of the Red Locust in 
Southern Rhodesia, 1932-1933. Part I. : Control of 
Locusts, by B. W. Jack, Chief Entomologist. Part IB : 
Biological Notes on the Bed Locust (Nomadacris sep- 
temfasciata, Serv.), by M. 0. Mossop, A.F.C., M-Sc., 
Entomologist. 

10/33. No. 906. The Locust Invasion of Southern Rhodesia, 1932-33, by 
R. W. Jack, Chief Entomologist. 

2/34. No. 911. Screw Worm. A Pest of Ranch Cattle in Southern Rhov 
desia, by - A. Cuthbertsoh, Entomologist. Foreword by 

R. W. jack, Chief Entomologist. 

3/34, No. 913. Locusts; Instructions for dealing with Flying Swarms, 
by The Division of Entomology. 
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4/34. No. 917. The Life History of the Screw-woi*m Fly, by Alexander 
Cuthbertson, Entomologist. 

10/34. No 934. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 7, Spraying in Seed-beds and Lands, by 
J. 0. F. Hopkins, D.Sc. (Loud.), A.IC.T.A., Senior 
Plant Pathologist. 

12/34. No. 938. The Destruction and Control of Locust Hoppers, by 
R. W. Jack, Chief Entomologist. 

1/36. No. 942. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 8, The Mosaic Mystery. 9, Danger Points in 
Field Spraying, by J. C. F. Hopkins, D.Sc. (Lend.), 
A.I.C.T.A., Senior Plant Pathologist. 

4/35. No. 950. The Control of Tsetse Fly in Southern Rhodesia, by 
Rupert W. Jack, Chief Entomologist. 

4/35. No. 951. Suspected **Streak” Disease of Maize, Notice to 
Growers, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.I.O.T.A., Senior Plant Pathologist, 

6/35. No. 957. Annual Report of the Branch of Plant Pathology for the 
year ending 31st December, 1934, by J. C, F. Hopkins, 
D.Sc. (Lond.), A.I.C'.T.A., Senior Plant Pathologist. 

8/35. No. 962. The Report of the Chief Entomologist for Year ending 
31st December, 1934, by R. W. Jack, Chief Entomo- 
logist. 

10/35. No. 969. The Objects and Value of Seed Treatment of Maize 
against Diplodia, by G. M. Wickens, Ph.D. (Lond.), 
D.I.O., Assistant Plant Pathologist. 

5/36. No. 986. Annual Report of the Division of Entomology for year 
ending 31st December, 1135, by Rupert W. Jack, Chief 
Entomologist. 

7/36. No. 993. Annual Report of the Senior Plant Pathologist for year 
ending 31st December, 1935. Part I. : Plant Pathology, 
Part 11.: Tobacco Research, by J. C. S. Hopkins, 
D.Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist 
and Officer in Charge of Tobacco Research Station, 
Trelawney. 

12/36. No. 1011. Tick Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, Chief Entomologist. Revised, 
November, 1936. 

7/37. No. 1037. Division Of Entomology; Annual Report for year 1936, 
by R. W. Jack, Chief Entomologist. 

8/37. No. 1040. A Programme for the Control of Diseases of Apple Trees 
in Southern Rhodesia, by J, C. F, Hopkins, D.Sc. 
(Lond.), A.I.C.T.A., Senior Plant Pathologist. 

10/37. No. 1047. Mycological Notes: Seasonal Notes on Tobacco Diseases. 

N. : Precautionary Methods in Seed-beds, by J. C. F. 
Hopkins, D.Sc. (Loud.), A.I.C.T.A., Senior Plant 
Pathologist. 

12/37. No. 1050. An Unusual Winter Outbreak of Maize Weevil Calandra 
oryzaet L.), by M. C. Mossop, M.Sc., Entomologist, 
Department of Agriculture, 


POULTRY. 

1/29. No. 721. Poultry Keeping in Rhodesia: Pedigree Breeding, by 
H, 0. Wheeldon, Assistant Poultry Expert. 

4/29. No. 738. Hints to Breeders: Rearing Young Stock, by A. Little, 
Poultry Expert. 
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6/2y, No. 740. Artificial Incubation, Breeding and Rearing of Chicks, 
by H. G. Wheeldon, “Poultry Expert. 

11/29. No 761. Housing and Feeding of Adult Stock, by H. G. 
Wheeldon, Poultry Expert. 

10/30. No, 795. The Turkey, by G* H. Cooper, Assistant Poultry Officer 

1/31. No. 803. Geese, by G. H. Cooper, Assistant Poultry Officer. 

9/31. No. 827. The Ideal Brooder, by P. Roberts, Assistant Poultry 
Officer. 

10/32. No. 865. Poultry Industry: . Care of Young Stock in Hot 
Weather, by H. G. Wlieeldon, Chief Poultry Officer. 

11/32. No. 870. Trap Nests, by B. G. Gundry, A.LMechE, (combined 
with No. 875). 

1/33. No. 875. Another Trap Nest, by B. G. Gundry, A.I.Mech.E. 
(combined with No. 870). 

3/33. No. 884. The Vitamins in Poultry Feeding, by G. H. Cooper, 
Poultry Officer, Matopo School of Agriculture and 
Experiment Station. 

5/34. No 918. The Moulting of Poultry; The Normal and Pullet Moult, 
by H, G. Wheeldon, Poultry Officer. 

10/34. No 933. Bucks on the Farm (Revised), by H, G. Wheeldon, 
Poultry Officer. 

12/34. No. 939. The Use of Galvanised Iron in the Making of Some 
Appliances for Poultry Keeping, by G, H. Cooper, 
Assistant “Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

12/34. No. 940. A Cheap Portable Colony House for Poultry, by G. H. 

Cooper, Assistant Poultry Officer, Matopo School of 
Agriculture and Experiment Station. 

3/34. No. 947. Modern Culling of Laying Hens, by G. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

9/35. No. 966. Egg Marketing Bill: Draft of a Bill having for its 
purpose the more orderly Marketing of Eggs. 

11/35. No. 971. Feeds for Poultry and How to Use Them, by G. H. 
Cooper, Assistant Poultry Officer. 

The following pamphlets can be obtained from the Poultry Officer upon 

application . 

Selecting Birds for Laying Tests, by A. Little, Poultry Expert. 

Tuberculosis, by A. Little, Poultry Expert. 

Prevention of Disease among Poultry, by A. Little, Poultry Expert. 

I^reparing Birds for Show, by A, Little, Poultry Expert. 

The Fowl Tick (Argas persicus), by A. Little, Poultry Expert. 

Culling : A Seasonal Operation, by A, Little, Poultry Expert. 

Choosing a Male Bird, by A. Little, Poultry Expert. 

The Breeding Stock, by A, Little, Poultry Expert. 

Diseases of the Digestive System, by A. Little, Poultry Expert. 

, Mating for Improvement and Increased Egg Production, by A, 
Little, Poultry Expert. 

Partial Moult: Broodiness. Selection of Layers- of Large Eggs, by 
A. Little, Poultry Expert. 

Exhibiting Eggs at Shows, by A. Little, Poultry Expert. 

Condition of Birds on Show, by A. Little, Poultry Expert. 

Green Food: The Result of not Supplying Sufficient to Poultry, by 
A. Little, Poultry Expert. 

Good and Bad Hatching Eggs, by A. Little, Poultry Expert 

Grading Fowls, by A. Little, Poultry Expert 
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Housing: Three Important Essentials, by A. Little, Poultry Expert. 
Advice to Prospective Poultry Farmers, by A. Little, Poultry Expert 
Seasonal Hints— -August, by A, Little, Poultry Expert. 

Successful Chick Rearing, by H, G. Wheeldon, Assistant Poultry 
Expert. 

Hints to Breeders, October, by A. Little, Poultry Expert. 
Abnormalities in Eggs, by A, Little, Poultry Expert. 

Hints to Breeders. Prepare for the Breeding Season, by A. Little. 
Respiratory Diseases, by A. Little, Poultry Expert. 

Selection and Preparation .of Fowls for Exhibition, by H. G. 
Wheeldon, Poultry Expert. 

The Close of the Hatching Season and After, by H, G. Wheeldon, 
Poultry Expert. 

12/36. No. 1010. Poultry Parasites, by H. G. Wheeldon, Poultry Officer. 


METEOROLOGICAL. 

12/22. No. 436. The Possibility of Seasonal Forecasting and Prospects 
for Rainfall Season, 1922-23, by C. L. Robertson, B.Sc., 

A. M.LaE. 

12/24. No. 624. The Use of an Aneroid Barometer, by C. L. Robertson, 

B. Sc., A.M.LC.E. 

2/25. No. ,532. The Short Period Forecast and Daily Weather Report, 
by 0. L. Robertson, B.Sc., A.M.LC.E. 

6/25. No. 542. Review of the Abnormal Rainfall Season, 1924-26, bv 

C. L. Robertson, B.Sc., A.M.I.C.E. 

10/28, No. 712. The Time, and How to Find It, by N. P. Sellick, MX.. 

B.Sc. (Eng.). * 

10/31. No. 832. The Weather Map and the Short Period Weather Fore- 
cast, issued by the Meteorological Office. 

2/33, No. 877. Clouds and Weather in Southern Rhodesia, by N. P, 
Sellick, M.O,, B.Sc., Meteorologist. 

3/36. No. 948. The Weather, contributed by The Meteorological Office. 


AGRICULTURAL BUILDINGS. 

9/25. No. 554. Pise-de-Terre, by P. B. Aird. 

4/26. No. m Concrete on the Farm^ by N. P. Sellick, M.O., B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/26. No. 605, Flue-curing Tobacco Barns. Bulking and Grading Sheds 
by P. H. Hayiland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

6/27. No. 644. Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
Branch. e 

11/^. No. 661. Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16ft., by 
B. G. Gundry. 

10/^ No. 865, Piggeries, by B. G. Gundry, A.I.Mech.E. 
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5/33. No. 889. The Construction of Dipping Tanks, by B. G. Gundry, 
A.I.Mech.E. j and Notes on their Management, by 
J. M. Sinclair, M.E.C.V.S., Chief Veterinary Surgeon. 
9/33. No. 902. Brick-making on the Farm, by A. C. Jennings, 
As soc, M. Inst. C. E. 


12/33. No. 908. A Charcoal Safe or Cooler, by B. G. Gundry, 
A.I.Mech.E., Irrigation Division. 

6/34. No. 922. Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by B. G. Gundry, A.LMech.E. 

7/34. No. 926. Dairy Buildings in Southern Rhodesia. Cow Byre — 
Type II., by B. G. Gundry, A.LMech.E. 

8/36. No. 996. The ‘‘Gundry” Tobacco Furnace, by B. G. Gundry, 
A.I.Mech.E. 

10/36. No. IOOjs; , Simple Farm Gate, contributed by the Division of 
Forestry. 

8/37. No. 1041, Feeding Pens for Bullocks: the Layout at Estes Park, 
near Salisbury. 


CHEMISTRY. 

12/29. No. 762. — The Value of Rock Phosphate and “Bone and Super- 
phosphate” as Fertilisers for Maize Production, by 
A. D. Husband, Chief Chemist. 

4/32. No. 852. Mixing of Fertilisers: A Guide to Methods of Calcula- 
tion, by the Division of Chemistry. 

7/32. No. 858, The Softening of Waters, by the Division of Chemistry. 

1/34. No, 910. The Toxicity to Grazing of Grass Sprayed with a Solution 
of Sodium Arsenite, by A- D, Husband, F.I.C., and 
J. F. Duguid, M.A., B.Sc. 

9/34. No. 930. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

4/35, No. 949. Report of the Branch of Chemistry for year ending 31st 
December, 1934, by A. D. Husband, F.LC., Chief 
Chemist. 

5/35. No. 954. Experiments on the Toxicity to Fowls of Arsenite of 
Soda and Poisoned Locusts, by J. K. Ohorley, 
F.R.E.S,, and R. McChlery, B.A., B.Sc. 

4/36. No. 983. Annual Report of the Branch of Chemistry for year 
ending 31st December, 1935, by A. D. Husband, F.lO., 
Chief Chemist. 

7/37. No. 1035. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 


MISCELLANEOUS. 

4/28. No. 686. The Land Bank, Its Functions and How it Operates, by 
S. Thornton. 

4/28. No. 687. The Use of Explosives on the Farm, by P. H. Havitod^; 
■,B.Sc. (Eng.). ■ ' 

7/28. No. 702. Book-keeping on the Farm, by T, J. Nee#iam, Xcting 
Accountant, Agricultural and Veterinary 
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9/28. No. 707. Wood-Charcoal in Southern Rhodesia, by T. L. Wilkin- 
son, B.Sc., Assistant Forest Officer. 

6/31. No. 820. The Great Economic Problem in Agriculture— No. 1, by 
J. E. McLoughlin, M.Sc. (Econoixiics), Economic 
Adviser. 

6/31. No. 823. The Law of Supply and Demand— No. 2, by J. E. 

McLoughlin, M.Sc. (Economics), Economic Adviser. 

3/32. No. 849. The Preservation of Farm Beacons, by L. M. McBean, 
Acting Surveyor-General. 

How to Make Use of the Fencing Law. 

Twelve Simple Rules for the Avoidance of Malaria and 
Blackwater. 

Summary of the Game Laws of Southern Rhodesia. 

11/34, No. 935. The Weeds and Poisonous Plants of Southern Rhodesia, 
by Chas. K. Brain, M.A., D.Sc., Director of Agricul- 
ture. Part I. 

6/35. No. 958. A Cheap Levelling Device, by A. W. Laurie, Ho wick 
Vale, Concession. 

8/35. No. 961. A Home-made Ridger. Contributed by Mr. Douglas 
Aylen, Somerset, -Concession. 

1/36. No. 975. Fertilizers, Farm Foods, Seeds and Pests Remedies 
Ordinance, 1914. 

2/36. No. 979. The Prospects of Black Bass in the Inland Waters of 
Southern Rhodesia. Specially contributed. 

6/36. No. 991. Silage and Silos. 

8/36. No. 997. Reward Wheat: Report on the Baking Properties and 
Chemical Analyses, by The Rhodesian Milling and 
Manufacturing Co., Ltd. 

8/36. No. 998. Summary of the Game Laws of Southern Rhodesia. 

3/37. No. 1017. The Conditions Governing the Hire of Government 
Boring Machines. 

3/37. No. 1018. Veld Fires. The “Forest and Herbage Preservation Act, 
1936,'* by E. J. Kelly Edwards, M.A., Dip. For, 
(Oxon.), Chief Forest Officer. 

3/37. No. 1021. Breaking in Young Oxen to the Yoke, by J. B. West, 
Dromoland, P.B. Lonely Mine. 

5/37. No. 1031. Cattle Bale or Grip. 

6/37. No. 1033. Compost: A Note on Methods of Reducing the Costs, 
by S. D. Timson, M.C., Assistant Agriculturist. 

7/37. No. 1038. Star Bur-weed {Acartthmpe.rmum austral 0. Kuntze)^ 
by Chas. K. Brain, D.Sc., Director of Agriculture, 

8/37. No. 1042. Weeds of Southern Rhodesia. Part If. By Clnis. K. 
Brain, D.Sc., Director of Agriculture, 

9/37, No. 1044. Farming Calendar. 

11/37. No. 1048. Compost, by S. D. Timson, M.C., Assistant Agricuh 
turist. 
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Making Compost without Manure.— The North Kanara 
district of the Bombay Presidency is very poor in cattle 
population and the available farmyard manure is not sufficient 
to meet the needs of the locality. The district, however, has 
large areas of forest, from which organic material can be 
obtained in abundance in the form of leaves, droppings and 
loppings. These are collected by the local cultivator and made 
use of, in the preparation of manure. 

The unusual method is to collect the dry and fallen leaves 
along with the loppings of the tender branches and to spread 
this mixture under the feet of cattle as litter for a day or two. 
The litter is then removed, and replaced by a fresh lot from 
the forest. Several days^ collection of the leafy material, well 
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mixed with, the urine and dung of cattle is then stored in pits 
and allowed to ferment for a period of ten to twelve months. 
But, as already pointed out, there is a paucity of cattle in this 
district and it is not always possible for the cultivator to 
employ this method. Very often the cultivators directly apply 
to the soil large quantities of fresh leaves without composting 
them. There was thus a need for a method of composting 
organic matter in the absence of cattle. Experiments were, 
therefore, undertaken to prepare organic manure bj’' the use of 
different types of chemicals as starters. Trials were made not 
only with the forest material but also with other locally avail- 
able organic wastes, such as rice husks, betel husks, rice straw, 
etc. The result of these experiments are embodied in a paper 
recently published in ^^Agriculture and Livestock in India.^' 

Method , — Preliminary trials were made with a large 
number of chemical starters, including Adco Accelerator, 
Adco Mixture, bonemeal, calcium cyanamide, ammonium 
sulphate and calcium carbonate. The mixed material obtained 
from the forest was spread out in a thin layer of three to four 
inches deep. A solution or suspension of the chemical starters 
was sprinkled profusely and a second layer of forest material 
was spread on top and the solution again sprinkled. This 
process was continued till a height of four to five feet was 
attained. This heap was placed under shade on an elevated 
piece of ground, so as to minimise excessive loss of moisture. 
At intervals of eight to ten days the heap was raked over to 
ensure sufficient aeration and watered sufficiently to keep up 
sixty to seventy per cent, moisture. Fermentation was found 
to be complete in about 90 to 100 days and the final product 
in each case was well mixed and analysed for nitrogen and 
fibre. 

Judging from the friability, crispness, smell and ripeness 
the manure obtained by the use of ammonium sulphate and 
calcium carbonate together was found to be far superior to 
the others, while Adco mixture was the next best. In all 
further experiments, therefore, ammonium sulphate in com- 
bination with calcium carbonate was employed. 

Yield and Cost , — ^To treat one ton of the leafy material 
of the forest with 0.3 per cent, nitrogen and five per cent, 
calcium carbonate thirty-four pounds of ammonium sulphate 
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and 112 lbs. of calcimn carbonate are required in addition tO' 
about 500 gallons of water. An equal quantity of water bas 
to be added at the time of the second watering, after about 
ten days. At subsequent rakings of the heap at intervals of 
eight to ten days, 150 to 180 gallons of water are sufficient to 
maintain the moisture content at about seventy per cent. 
Within a week the temperature rises to about 50°C and 
gradually comes down after thirty to forty days. After three 
months the fermentation will be complete and the final 
material resembles the cultivator’s farmyard manure of ten 
to eleven months’ standing, in colour, feel, friability and 
smell. 

Tobacco in India,— According to the report of the Director 
of the Imperial Research Institute, New Delhi, for 1937, work 
on the improvement of the tobacco crop was commenced in 
1905, attention being paid to all the three main types of 
tobacco cultivated in India, i.e., cigarette, chewing and 
hookah tobaccos. Sixty-nine types of N. tabacum and twenty 
types of N. rustica have been isolated, of which Types 28 and 
6r3 (chewing tobaccos) among the former and Type 18 (hookah 
tobacco) among the latter, are under distribxition. 

The leaf produced in India is generally of a coarse heavy 
type with a dark colour, and a strong flavour. This type is 
suitable for the local market and a large amount is also 
exported mainly to Great Britain, where it is used principally 
for mixing with other leaf in the preparation of pipe tobaccos. 
In recent years, however, the principal feature of the leaf 
tobacco trade of the world has been the large and still 
increasing demand for the cigarette type of tobacco. As 
none of the indigenous tobacco varieties was found to be 
suitable for cigarette production, hybridization between exotic 
and indigenous varieties was resorted to. From the crosses 
which were made two strains, H 142 and H 177, have been 
selected as being very suitable for cigarette manufacture. 
These combine the fine leaf quality of the foreign tobaccos 
with the greater hardiness and yield of the indigenous varie*^ 
ties. The Institute has played an important part 
development of a technique of flue-curing of tobacco 
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for Indian conditions, and the rapid development of the 
cigarette tobacco industry in the Guntur District of the 
Madras Presidency has been made possible by the researches 
conducted at Pusa. 


Agricultural Education.— The Agricultural Education Asso- 
ciation of Great Britain held its annual luncheon at the 
Euston Hotel on December 8th, 1937. The Eight Hon. W. S. 
Morrison, M.P., Minister of Agriculture, who is this year 
President of the Association, was in the chair. The following 
are extracts from his reply to the toast of ^‘The President” ; — 

“We are realising that in this industry of agriculture the 
application of practical intelligence to its problems is probably 
the most important thing we have to accomplish. The research 
which has taken place in recent years has been most fruitful 
of results, but the diflficulty has always been to bring the 
laboratory into contact with the farmer. 

“The more the research worker and the education officer 
can mix together and share their problems the better will be 
the agricultural education in our country. For that reason 
I welcome this association, which not only brings together by 
its conferences and gatherings education officers all over the 
country, but provides that intimate link between research and 
education which enables, ultimately, the fruits of research to 
reach the farm. 

“Mr. Eambotham, the Minister of Pensions, has spoken 
of the problems of agriciiltural education. We at the Ministry 
are well aware of the structure which has been built up, and 
which will, I hope, be capable of further development in the 
future ; but I do agree to the necessity of starting at the bottom 
with elementary education and seeing that it is suitable for 
the great vocation of agriculture. 

“Ho one can view without misgiving the fact that for the 
past forty years there has been a steady drift to the towns. I 
believe housing is a very important contributory, factor. The 
Minister of Health is putting forward proposals which I hope 
will go some way towards giving the agricultural worker what 
he must have if he is to remain in the country— a home where 
he can get married. 
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‘ ^Behind all the causes, however, and going to the root of 
the matter, is a factor which, I believe, can only be reached 
by education. We commonly talk of ^ agricultural education ^ 
as if its only function and purpose were confined to passing 
on the results of research to farmers. There is something 
deeper and more profound in the duties which it can perform 
and the benefits which it can confer on the countryside. 

'T am sometimes a little unhappy at an expression we 
use, namely, ^ giving education a rural bias.’ It sounds as 
if we were weighing the scales of education for some commer- 
cial or industrial purpose connected with rural industry. The 
truth is rather the reverse. Education has quite unconsciously 
been biased for a generation in an urban direction, and what 
we ought to seek in rural education is to restore the balance 
to make sure that we are giving a balanced outlook on life 
to the children who are entrusted to us.” 
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The Grass Fire Evil. 


The uncontrolled veld fires, which so regularly sweep 
across large sections of Southern Ehodesia each dry season, 
constitute a national menace w^hich the Colony can no longer 
afford to ignore. While there are occasions when controlled 
burning of grassland is advisable, nothing but evil can follow 
in the wake of indiscriminate grass fires. 

Although other factors are sometimes responsible, the 
great majority of these fires ow'e their origin to human agency, 
due to ignorance or indifference. All sections of the com 
munity share in the blame, though not all individuals. 

No useful purpose is to be served by endeavouring to 
determine which section of the population is most blame- 
worthy, The evil exists, and is one which every man, woman, 
and child in Southern Rhodesia should be taught to recognise 
and combat. If, as is the case in the great forest countries of 
the world, veld fires here were attended with serious risk to 
human life and immovable property, greater importance 
would already have been attached to them in Southern Rho- 
desia, and elaborate measures would have been adopted for 
their prevention. 

The British South Africa Police, the Native Department, 
and the Department of Agriculture have endeavoured — not 
without some success— -to reduce the annual occurrence of these 
fires, but it is obvious that a much greater and more concerted 
effort must be made. A widespread appreciation by all sections 
of the population of the importance of eliminating indiscri- 
minate veld burning, as far as is humanly possible, is neces- 
sary for the following reasons : — 

(a) Grass fires undoubtedly contribute towards marked 
changes in the composition of the grass population, more par- 
ticularly where they occur annually over the same sections of 
country. As a rule, it naay be said that winter burning 
destroys the finer and more nutritious grasses which tend to 
improve the sward, and thus increases the percentage of bare 
groun d left between the surviving tussocks of the hardier 
grasses. Many of the better and leafier grasses are unabR to 
establi^ themselves from seed in bare and unshaded soil. 
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(6) Grass fires destroy thousands of tons of semi-nutritious 
fodder which, if unburnt, would at least have yielded some 
sustenance to livestock and game, and which could have been 
put to infinitely better use if, earlier in the year, it had been 
converted into nutritious hay or vegetable compost. The loss 
of potential winter feed and of valuable fertilising material, 
which results from uncontrolled veld burning, amounts to 
thousands of pounds sterling each year. 

(c) Grass fires add immeasurably to the suffering and 
mortality amongst cattle and other farm stock, since fre- 
quently they occur months before sufficient rain falls to bring 
on the young grass and maintain it in growing condition. The 
burning of the veld along main roads and stock-routes often 
seriously delays the movement of cattle to local markets or 
for export. The absence of gra25ing, causes such cattle as are 
moved to lose heavily in condition, resulting in financial loss, 
to the seller, and poorer quality meat for the consumer. 

{d) Grass fires destroy the cover of decaying vegetable 
matter which gradually accumulates on the surface of the soil 
where fires are prevented, and which is so necessary both to 
the fertility of the land and to the absorption of moisture by 
the soil, when rains commence. 

(e) Grass fires accentuate, by reason of the removal of the 
grass cover, the rapid run-off of the early rains, thus encourag- 
ing soil erosion and reducing supplies of surface and under- 
ground water. 

(/) Grass fires increase the loss of moisture from the soil 
due to evaporation by sun and wind during the early part of 
the rainy season, on account of the fact that the shelter and 
shade which would have been afforded by the long unburnt 
grass and bush has been removed. 

(y) Grass fires destroy or seriously injure and retard the 
growth of indigenous timbers, and frequently cause irreparable 
damage to established plantations of exotic trees, 

[h) Grass fires cause heavy mortality among young game- 
birds and game-animals, and thus constitute a serious loss 
to the sportsman and the lover of wild life. 

H. G. MITNDT, 

Secretary, 

Department of Agriculture and Lands, 
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Irrigation Division. 


NOTICE TO FAEMERS. 


Farmers requiring advice during the coming year on 
matters relating to Soil Conservation^ Irrigation and Water 
Conservation Schemes, are requested to send in their applica- 
tions for visits, as soon as possible, to the Director of Irriga- 
tion, Bos 387, Salisbury, or, if in Matabeleland, to the Irriga- 
tion Engineer (Matabeleland), Bos 566, Bulawayo. 

Farmers are particularly requested not to apply direct 
to an Engineer while on tour, unless previous application has 
been made to one of the above addresses. Visits of this nature 
make it impossible for him to adhere to the dates given to 
other farmers before the commencement of the tour. 

No charge is made for visits if carried out in the course 
of a tour, provided they do not occupy more than one day. 

It is hoped that farmers will endeavour to co-operate with 
the Department by observing the above points, so that dis- 
appointments may, as far as possible, be avoided, 

0, L. Robertson, 

Director of Irrigation. 
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DEPARTMENT OP AGRICULTURE AND LANDS. 


NOTICE. 


VACANCY FOR SHEEP OFFICER. 


Applications are hereby invited for the post of Sheep 
Officer, Government of Southern Rhodesia. 

The appointment, which will be subject to Civil Service 
Rules and Regulations, will be on a contract basis for a period 
of three (3) years at a salary of from £400 to £500 per annum 
depending on qualifications, and with annual increments of 
£25 per annum, subject to satisfactory service. A commuted 
subsistence allowance of £6 per mensem will be payable, and 
Government owned motor transport will be provided. 

At the expiration of the contract the successful applicant 
would be eligible for appointment to the permanent staff, 
provided his services have been satisfactory and provided 
further that it is then considered that the development of the 
Sheep Industry in the Colony during the three years justifies 
siich an appointment. 

Applicants must have had considerable practical 
experience in the management of sheep and hold at least the 
Diploma of the Eight-month Sheep and Wool course at the 
Grootfontein School of Agriculture, Middleburg, Cape, or the 
equivalent of this course. The possession of a degree in 
Agriculture in addition to this qualification would be an 
advantage. 

The successful applicant will be required to produce a 
satisfactory medical certificate on the prescribed forin signed 
by a Government Medical Officer in Southern Rhodesia, and 
to assume duty on about the 1st April, 1938. 
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Applications, accompanied by particulars of age, qualifi- 
cations, together mth copies of testimonials, should be 
addressed to the Secretary, Department of Agriculture and 
Lands, P.O. Box 387, Salisbury, and will be received up to 
the 15th February, 1938. 

Canvassing will disqualify applicants. 

(Sgd.) H. G. MUNDY, Secretary, 
Department of Agriculture and Lands. 
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Notes on the Cashew Nut. 


{Anacardium occidentale, Linn.) 


By C. K. BeaiisTj Director of Agriculture* 


Considerable interest is at present being shown in Cashew 
culture and several lots of nuts have been introduced into 
this country recently for the purpose of growing the trees. 
The Cashew nut tree, an evergreen from 20 to 40 feet high, is 
a native of Brazil and the English name is derived from the 
Brazilian ^‘acaju’^ adopted by the early Portuguese as ‘^caju.’’ 
It was spread by the Portuguese to various parts of the world, 
€.g,f India about 1560 and was undoubtedly introduced to 
Africa about that time. In the Mozambique territory, and 
West Coast, it has become so widely established that it was 
for a time considered to be a native to those areas. In the 
United States it only thrives in Florida, and numerous 
attempts to establish it in California have failed. The tree 
will not stand much frost and it is seldom found, even in 
Central America, at elevations higher than 3,000 feet. 

It is therefore doubtful whether it will grow satisfactorily 
anywhere in Southern Rhodesia where frosts occur. Under 
suitable conditions it produces a large spreading tree with a 
milky juice, with broad leaves up to 6 inches long and clusters 
of rosy flowers. It is closely related to the mango, an^ 
contains an acrid Juice which produces a resin suitable for the 
manufacture of varnish. The nut is about an inch long, 
curved and white with an excellent flavour when roasted and 
salted. It is enclosed in a smooth case which contains an 
acid, turpentine-like liquid, and this is supported on a large 
pear-shaped stalk known as the Cashew apple. This is about 
three inches long when mature, yellowish or red, and is used 
in Brazil for the production of a wine. 

Father J. S. Tavares, who made a careful study of 
Brazilian fruits, writes that the Cashew tree '■furumh^*,^^!^^^ 
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and lioiiseliold remedies for the poor, a refreshing beverage 
for the sick, a sweetmeat for tables richly served, and resin 
and good timber for industrial uses/’ 

An analysis of the nut made in Hawaii estimated protein 
14.43%, ash 2.8%, fat 4.56% and fibre 1.27%. 

The readiness with which the Cashew grows and fruits in 
a semi-wild state has kept it from receiving the horticultural 
attention which other and more delicate species have enjoyed. 
In nearly all regions where it is grown it is more common as 
a naturalised plant than in the fruit garden. It does not 
object to such treatment, but multiplies rapidly, grows 
vigorously, and yields abundantly. 

According to Sim's Forest Flora of Portuguese East 
Africa, Anarcardimn occidentale, L. occurs commonly in the 
coastal belts; ^'in fact, it is widely distributed and protected 
by the natives ; and now the most frequent tree in the Province 
in or near where cultivation is, or has been, practised. Many 
large areas of abandoned lands are almost pure open forests of 
this tree, and the natives never cut it down, as it supplies both 
food and drink." 

An account of the culture of Cashew nuts in Southern 
India was published some time ago which stated: ‘^Cashew- 
nut trees can be grown successfully on any soil. They thrive 
in sandy places as well as on stone, and are not fastidious in 
point of soil, but are generally grown where no other crop can 
be produced. In this district there are many sand hills, 
especially below Ghats, which are utilised for this crop. 
Along sea coasts which are exposed to severe gusts of wind, 
the plants never attain the form of a tree, but keep along the 
ground, producing small branches. 

Seeds are usually planted in the month of June, at a 
distance of about 15 feet each way. In many cases this 
distance proves to he insuflacient. The plants are watered the 
first year only. Fo other care is taken of them. 

The plants begin to hear from the third year and continue 
till the age of about fifteen, at: which stage the trees exude a 
gunimy substance in large quantities and then die." : ; 
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In otlier regions the trees live to a greater age than 
fifteen years. Reports from many parts of the world indicate 
that they may come into bearing the second or third year. 

In Brazil the Cashew flowers in August and September 
and ripens its fruits from November to February. In Southern 
India the flowering season is December and January, and the 
fruit ripens in March. An Indian writer estimates the yield 
of a mature tree at 115 to 150 pounds of fruit yearly. 
get one maund (28 pounds) of kernels about IJ candies (115 
pounds) of seed nuts are required.^’ 

Very few pests have been reported as affecting the Cashew. 

Seedling Cashew trees differ in the character and quantity 
of fruit they yield. In Brazil the trees which produce the 
largest and finest fruits are distinguished with varietal names. 
Some of these trees acquire local reputations. 

It has been shown that the Cashew can be shield-budded.' 
By employing this method it is easily possible to propagate 
choice varieties originating as chance seedlings. 
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The Preservation of 
Farm Beacons 

AND HOW TO MAKE USE OF THE FENCING LAW. 


As the provisions of the Fencing Ordinance, 1904/’ 
have been applied to the whole of the Colony, it is competent 
for any landowner to require his neighbours to join in or 
contribute to the construction of fences on mutual boundaries, 
in such proportion as may be agreed upon between them. To 
this end he should serve a notice in writing on the person he 
desires to contribute, specifying the boundary to be fenced, 
the kind of fences and mode of erection proposed {See 
specimen letter A,) 

If within three months no agreement is arrived at in 
respect of any of the above points, the matter is to be settled 
by arbitration. {See specimen letter B.) 

If either of the parties fails to carry out any of the work 
of construction that he has agreed to do, or has been allotted 
by an arbitrator, the other party may carry it out and recover 
the share of the cost that the first party should have contri- 
buted, in any Court of competent jurisdiction. 

The person called upon to contribute to the construction 
of a dividing fence may, by giving notice within one month 
of the amount being fixed for which he is liable, pay such 
amount by equal annual instalments, with interest at 6 per 
cent, per annum added, {See specimen letter (72.) If the 
capital amount does not exceed .£100, the payments may be 
extended over five years, and if the amount exceeds £100, the 
payment may be extended over ten years. In a schedule to 
the Ordinance there is given a table for calculating the 
amounts payable every year for five or ten-year periods. 

When an owner is absent or cannot be found, or any land 
is unoccupied, the owner of any adjoining land who wishes 
him to contribute to the cost of a fence must advertise at least 
once a month for three months in the Gazette and a paper 
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<iirculating in the district, requiring him to contribute. (See 
Jiyecimen notice D). He may then obtain an order from the 
Magistrate authorising him to proceed with the construction, 
and in due course a certificate of the amount due by the owner 
of the adjoining land. This certificate must be lodged with 
the Registrar of Deeds, who will make an entry in respect of 
the land affected, which entry will constitute a hypothecation 
of the land. 

Tenants, excepting those whose unexpired term of lease 
does not exceed one year, are liable to pay interest at the 
rate of 6 per cent, per annum on half the cost of construction, 
and tenants who have the right of purchase are liable to have 
any sum paid by the owner for construction of fence added 
to the purchase price. 

Owners of land on either side of dividing fences are liable 
for the cost of repairs in equal proportion. An owner can 
serve on his neighbour a notice requiring him to assist in 
repairing such fence {see specimen letter E]^ and if the second 
owner refuses or neglects to do so, after one week the first 
owner can make the repairs and recover his share from the 
second. Fences destroyed by accident may be repaired with- 
out notice. If the fence is damaged through the neglect of 
either of the parties, he only is liable for the whole cost of 
repairs. 

The Ordinance does not affect any substantial fence 
already erected at the time of the coming into operation of 
the Ordinance. 

If the owner of any land shall have erected hy 10th 
December, 1926, a fence on the boundary of his land, and 
any other person shall adopt any means by which such fence 
shall be rendered of beneficial use to himself, he shall be 
liable to pay the owner of the fence interest at 6 per cent, 
per annum on half the then value of so much of the fence as 
he makes use of, and shall also be liable for half the cost of 
repairs. 

Any person erecting a fence on land covered with bush, 
is entitled to clear the bush for a width not exceeding six 
feet on either side of such fence, and to 
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standing in tlie direct line of suck fence. Tke cost of clearing 
may be added to tke cost of tke fence in cases wkere any part 
of tke cost of tke fence is to be recovered from anotker party. 

Wkere a river forms tke boundary of contiguous lands, 
but is not capable of resisting tke trespass of animals liable 
to be impounded, it skall be competent for tke owners to agree 
upon suck a line of fence on eitker side of tke river as skall 
secure suqk fence from tke action of floods; and in tke event 
of tkeir not agreeing upon suck a line of fence, and wketker 
any or wkat compensation in tke skape of an annual payment 
skall be paid to either party for loss of occupation of land, 
tke question shall be settled by arbitration. 

If tke owner of any land skall clear tke same of inflam- 
mable materials for tke space of fifteen feet from any boundary 
fence, and tke owner of tke contiguous land skall neglect so 
to clear kis land, suck owner skall be liable for any damage 
done to tke fence by fire due to such neglect, and is required 
to make good tke damage within one month, failing which 
tke neighbouring owner may make good tke damage at the 
expense of the owner in default. 

Every person engaged in constructing or repairing a fence 
under this Ordinance may enter upon tke contiguous lands, if 
necessary, at any reasonable times and do any reasonable acts 
thereupon that may be required for the construction or repair 
of the fence, but he may not enter upon any cultivated ground, 
garden, plantation or pleasure ground or cut down or lop any 
fruit or ornamental trees or shrub without the consent of 
the owner. 

Any owner to whom any amount may be due by any 
person by way of contribution towards the construction of a 
dividing fence may call upon such person to pass a mortgage 
bond upon his land. (See specimen letter F.) If the said 
person shall refuse or fail to pass such mortgage bond the 
owner may notify to the Registrar of Deeds the fact that the 
anaount is owing and no mortgage has been passed. {See 
specimen letter Q,) The Registrar of Deeds skall then notify 
the person named, tke fact and particulars of tke notification 
received from itke first objection is lodged 

within three weeks tke amount of the debt is registered in 
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the Deeds Office and no transfer or mortgage on the property 
can be passed until the bond above referred to has been duly 
passed. Should any objection be raised, no entry shall be 
made in the Deeds Office registers except with the consent of 
the said person or upon the order of a competent Court. 

An ^ ‘owner’’ is described in the Ordinance and amending 
Act as — 

(a) Any person, company, co-partnership or public 
body in actual occupation of or entitled as owner 
to occupy any land alienated from the British 
South Africa Company, or entitled by virtue of 
any certificate or document conferring a right to 
claim any land from the British South Africa 
Company. 

(b) The Council or other governing body of any Muni- 
cipality or Corporate Town, in respect of all lands 
to which or to the use of which the inhabitants 
of such Municipality or Corporate Town have 
acquired or may hereafter acquire a common right. 

(c) Any person lawfully occupying or holding land in 

accordance with the provisions of any agreement, 
made before or after the taking efiect of this Act, 
empowering the Government to allot lands upon 
the promise of title, subject to the fulfilment by 
the allottee of prescribed conditions. 

It should be noted that the Government is not amenable 
to the fencing laws in respect of boundry fences between 
Crown land and privately owned land and between native 
reserves and privately owned land, nor is it legally bound to 
contribute towards the cost of erecting fencing along declared 
roads passing through privately owned land. 

The Government has, however, accepted a limited amount 
of financial responsibility for the cost of erecting the three 
above-mentioned types of boundary fences. In other wurds, 
sums of money are voted annually in the Yotes of the Depart- 
ment of Lands, the Native Department and the Department 
of Mines and Works, from which claims in respect of boun- 
dary and road fences can be met, but only up to the amount 
voted annually for this purpose. 
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Applicants desiring Government assistance towards tlie 
cost of fencing boundaries between Crown lands and their 
farms should therefore apply to the Department of Lands, 
and those desiring to fence between their farms and native 
reserves, to the Chief Ifative Commissioner. The Department 
of Mines and Works should be approached for a contribution 
towards the cost of fencing along declared roads. 

SPECIMElf LETTEES. 

A, — Letter calling upon a neighhour to join in the cost of a 

fence. 

Dear Sir, — 

I beg to inform you that I propose to erect a dividing 

fence on the border of this farna and that of 

and call upon you, in terms of section 6 of the ^‘Fencing 
Ordinance, 1904,’’ to contribute towards the cost thereof. The 
line concerned runs from.. to 

I propose the erection of (here state kind of 

fence to he erected^ material, cost, etc.) and that 

(here state proposals for erection, by what means, cost, etc.) 

Tours faithfully, 

B. — Letter callmg upon a tieighhour to go to arbitration. 

Dear Sir,— 

With reference to my letter of., (see A) in 

view of our failure to arrive at an agreement with regard to 

[here state points on which no agreement 

arri'ved at), I now propose that the matter should he settled 
by arbitration in terms of clause 7 of the ‘‘Fencing Ordinance, 

1904,” and have nominated Mr to act as 

arbitrator on my behalf. Will you please nominate an 
arbitrator to act for you? 

Yours faithfully, 

C\.^--^LetteT acknowledging A and agreeing to share e^rpenses. 
Dear Sir, 

I have your letter of .regarding the erection 

of a Joint fence, and in reply Beg to state that I am prepared 
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to agree to tlie terms suggested and to pay half cost of all 
expenses (ot any other proposals as the case may require ) . 

Tours faithfully, 

(72. — Letter acknowledging A and requesting to pay by install 
ments. 

Dear Sir, — 

I have your letter of ....regarding the erection 

of a joint fence. In reply, I beg to state that I am prepared 
to agree to the fence suggested, but wish to avail myself of 
the provisions of section 9 of the ‘‘Fencing Ordinance, 1904,’^ 
and to pay the amount of my share of the cost by instalments, 
with interest at the rate of 6 per cent, per annum, extending 
over a period of ...years. 

Tours faithfully, 

(See in reply specimen F.) 

D. — Notice in Gazette and Neicspaper calling on oumer whose 

address is unknown to contribute. 

To A.B., owner of farm situated in the 

District of,.., 

Take notice that I intend to fence my farm 

and in terms of sections 5 and 11 of the “Fencing Ordinance, 
1904,’’ I hereby call upon you to contribute towards the cost 
of construction of the fencing of our common boundaries 

from.. to 

(Sgd.)C.D. 

E, — Letter calling on neighbour to assist in repairing a boun^ 

dary fence. 

Dear Sir, — 

I beg to inform you that the boundary fence dividing our 

farms : ....and .is out of repair (h-ere 

state nature and extent of damage), I therefore beg to call 
upon you to assist in repairing the same in terms of vsection 1& 
of the “Fencing Ordinance, 1904.’’ 

Tours faithfully, 
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F.— Letter calling upon neighbour to pass Mortgage Bond* 
Dear Sir,— 

I beg to acknowledge your letter of (see 

specimen G) and note tkat you wish, to pay your sliare of the 
cost of our joint fence by instalments. I am agreeable to this, 
provided you pass a mortgage bond over your farm in terms 
of section 29 of the ^Tencing Ordinance, 1904'’ (or other 
security can he arranged by mutual agreement). 

Tours faithfully, 


G. — Letter to Registrar of Deeds notifying debt owing by 
neighbour for fencing. 


Sir, — 

In terms of section 30 of the ‘‘Fencing Ordinance, 1904," 
I beg to notify you of the undermentioned debt incurred in 
connection with a joint boundary fence between the farms 

and and to request you 

to register the same in the Register of Deeds. 

Name of farm...... 

AmoAint owing... 

Situation and name of property in respect of which Bond 
has been demanded.. 

Date of the grant or transfer of the said property to the 
said person 

The above amount has been agreed upon, or ascertained 
according to law, and the person above named has been duly 
called upon to pass a mortgage bond and has failed to do so. 

■ ^ r'”- V.'- ■ 'I 

t — Your obedient servant, 
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It is remarkable bow apathetic is the average land owner 
in this country in regard to the existence, position and main- 
tenance of the beacons demarcating bis property. 

In tbe case of tbe grant of Crown land, tbe Government 
undertakes to point out tbe beacons to tbe grantee, and obtains 
a beacon receipt, wbicb indemnifies tbe Government from 
further responsibility in tbe matter. Tbe conditions of tbe 
title deed also include a clause by wbicb the owner is held 
responsible for tbe maintenance of bis beacons. In tbe case 
of transfer of tbe property, these conditions automatically 
apply to tbe transferee, who should first satisfy himself on 
tbe other two points, viz., tbe existence and position of tbe 
beacons. This important matter is often forgotten, particu- 
larly when tbe sale of tbe land has been effected by an agent 
in an office, when in reality tbe deed and diagram are sold 
and bought and not tbe actual ground wbicb they represent. 

Tbe object of this article, however, is to deal rather with 
tbe question of the maintenance of beacons. 

Although there may be no immediate intention of selling 
tbe whole or a portion of a farm, it is a possibility to be borne 
in mind. Indeed, one has only to observe tbe land history 
of any older country to see that it is a probability. In tbe 
case of transferring the whole property, tbe new owner will 
need to be satisfied that tbe beacons are in order, and in tbe 
case of a sub-division, a survey will be required, and tbe 
surveyor’s fees will be considerably heavier if tbe old beacons 
have first to be re-located and re-erected. Apart from tbe 
question of tbe survey fees, tbe fact of beacons being allowed 
to fall into disrepair is liable to cause endless litigation, as 
has been so often experienced in tbe Union of South Africa. 

Tbe chief trouble in this country, however, is not so much 
tbe passive neglect of beacons, but tbe wilful mutilation and 
often tbe outright destruction of beacons owing to tbe erection 
of fences. Tbe prevailing custom is for tbe fencer to remove 
tbe beacon altogether, including tbe iron pin markibg its 
centre, to dig a large bole and to plant tbe corner pole of tbe 
fence therein. Tbe pin and stones may or may not be 
replaced, but in any case the accuracy is gone, and the new 
mark is merely '^somewhere about’’ where tbe original mark 
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was placed. That beacon has now lost its value as an ^ ^original 
beacon/’ and is henceforth ignored both by surveyors and by 
the Court is cases entailing the ^^evidence of beacons.” In 
other words, the fees paid for the survey of the land are a 
dead loss to the owner, since he has nothing to show for them 
but a diagram which may or may not represent the beacons 
of his ground. 
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expense to an already expensive undertaking, but I under- 
stand tbat it would only be a matter of 7s. or so at 
each point, and wlxat is 7s. compared with. £7 or more, 
wliicb it would eventually cost to have tbe point refixed 
by survey? Also, granting tbe fact tbat fencing a farm 
is an expensive undertaking, tbe extra outlay of a few 
shillings would scarcely be noticed, and tbe advantages 
accruing would more than compensate for tbe extra expense. 

Referring to figure 1, tbe distance AB^ and AB'^ should 
not be less than 4 feet, and tbe wires joining and should 
never be so close to tbe beacon as to interfere with its base. 

Figure 2 shows tbe final result in tbe case of a beacon 
common to four farms. This beacon is left undistxu‘bed and 
will remain so for generations — ^it is a real ^ landmark,’^ and 
an indisputable beacon, and is automatically preserved by tbe 
enclosing wires. 

If, therefore, farmers would bear this matter in mind and 
insist on this procedure when arranging for tbe fencing of 
their farms, they would save money, fulfil their obligations 
as to tbe maintenance of their beacons, and, at tbe same time, 
be doing a real service to Rhodesia in preserving such marks, 
which would be used as controls in tbe closer mapping of tbe 
country which must ultimately be undertaken. 
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Pig Industry Act, 1937. 


AN EXPLANATION OF CEETAIN PEOVISIONS OF 
THE ACT. 


Division of Animal Husbandry. 


The Grading of Pigs.— From February 7tli, 1938, all bacon 
pigs will be graded and be paid for according to a scale of 
prices recommended by the Pig Industry Board and approved 
by the Minister of Agriculture and Lands. 

Eegulations for the grading and marking of pigs were 
published as Government Notice No, 12 of 1938 and the scale 
of minimum prices was published as Government Notice No. 
54 of 1938. The conditions required in these notices and 
the reasons for them are, however, set forth in more detail in 
this pamphlet. 

Marking of Pigs.— In the first place all baconers and pigs 
for export as frozen carcases will have to be marked by the 
seller with an ear tag bearing his registered number. A 
supply of these tags ready marked with the seller’s registra- 
tion number can be obtained from the Secretary, Pig Industry 
Board, P.O. Box 592, Salisbury, 

The tag must be affixed carefully to the right ear of the 
pig and care must be taken to see that the piercing point 
engages with the slot on the other side when the tag is pressed 
closed. The tag should be tested to see that it is properly affixed 
before the pig is released. 

Pigs for slaughter in the local market as pork need not 
be marked at present. 
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Any producer wlio has not yet registered with the Pig 
Industry Board and obtained his registered number should 
do so at once. Unmarked pigs may not be graded and would^ 
therefore, not participate in the benefits of the minimum price 
arrangements, besides incurring legal penalties. 

Native pig producers who wish to sell baconers for local 
consumption or pigs for export as frozen carcases should apply 
in person to the Native Commissioner of the district in which 
they reside for registration. Those native producers selling 
pollsters in the local market need not register at present. 

The Grading of Bacon Pigs.— Bacon pigs are graded chiefly 
on the depth of back fat. This depth is determined after the 
carcase is split. There is an optimum depth of back-fat and 
a maximum allowance for each weight of pig. The measure- 
ments required are set forth at the end of this section. These 
standards are based on the international standard for Wilt- 
shire sides but have been made easier to suit Ehodesian condi- 
tions at the present stage. They may be tightened up later 
when the general standard of pigs in the Colony has improved. 

It will be noted that the depth of back-fat is measured 
in three places — over the middle of the back, top of the 
shoulder and over the rump or loin. The important measure- 
ment is the back measurement, which gives the best indication 
of the stage of development reached by the pig at the time it 
is slaughtered. The depth of fat must be within the maximum 
measurement allowed here for the grade as well as at any one 
of the other two points. Thus a pig weighing 170 lbs. and 
measuring inch at the middle of the back, 2 ^ inch on the 
shoulder and 1| inch on the loin would grade (Standard). 
As, thought the middle of the back measurement would be 
correct for Grade B (Choice), both the other measurements 
fall into Grade 0 (Standard). 

The sides are not actually measured, as the grader is 
supplied with a special gauge which can be fitted against the 
back after the carcase has been split. The grading is carried 
out by a Government Grader. 
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A certain thickness of belly is also required This is 
measured with another type of gauge. This thickness is 
required to give a satisfactory cut of streaky bacon. A cut 
of |d. per pound liveweight is made in the grade price off 
any pig which shows an insufficient development of the belly. 
Further, cuts of |d. per pound liveweight may be made also 
for baconers showing seedy cut, which necessitates heavy 
trimming of the belly, or with very deficient hams, as illus- 
trated in figure 1, 

Certain classes of pigs specified at the end of this section 
cannot be included in any of the foregoing grades. The most 
common of these pigs is the “soft pig,^’ and a pig which kills 
out soft cannot, therefore, be made into a selected, choice or 
standard side. 

The grading is, carried out after the pig is slaughtered 
and the grader identifies the carcases from the serial number 
stamped on it by the curer. A copy of the grading returns is 
sent to each seller. From these returns it can be seen exactly 
how the pigs have graded and where, if at all, they are 
deficient. This information is one of the chief benefits of a 
grading system, as it enables the producer to find out 
accurately in what way either by breeding, management or 
feeding, the efficiency of his herd can be raised. 

Schedules.— For the period 7th February, 1938, to August 
31st, 1938, the prices of bacon pigs delivered at the factory 
have been fixed as follows: — 

Grade A— Selected ... 4fd. per lb. liveweight. 

Grade B — Choice 4|d, per lb. liveweight. 

Grace C — Standard ... 3|d. per lb. liveweight. 

These prices are net to the producer and the levy of |d. 
per pound payable under Government Notice 852 of 1937 must 
be paid by the slaughterer. A cut of |d. per lb. liveweight 
in these prices may be made for each deficiency if the carcase 
shows : — 

(a) Deficient belly. 

(&) Seedy cut. 

(c) Defi,cient hams. 
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The prices have only been fixed for a period of six months 
to start with, as it is necessary to study their effect before 
committing the industry for a long period. 

'No price is fixed for pigs which are not classified in these 
three grades. They are graded and marked X and the curer 
can purchase them at whatever he considers a reasonable price. 
If they are not required by the factory, producers will have 
to dispose of them on the local market as pork, the price of 
which is not fixed. No producer, with a reasonable stamp of 
pig, intelligently fed, should have trouble, however, in 
securing at least the choice or standard grades for his output. 

Some time must elapse before it is known how producers 
will fare under the prices fixed. A producer, however, whose 
pigs grade 50 per cent, select and 50 per cent, choice may 
average a net return of 4fd. per lb. liveweight, which is con- 
sidered a satisfactory return under local conditions. 

A surplus of bacon pigs for local consumption may arise 
under the stimulus of these fixed prices. If the surplus falls 
within the three grades specified in the foregoing paragraphs 
it will be possible, however, if the necessity arises, for the 
Board to arrange for the export of such surplus to the United 
Kingdom as frozen baconers. The Board will pay the fixed 
price for those pigs, but they must be delivered to the Board 
at Bulawayo, the producer paying railage. When the trade 
justifies it, the Board may appoint an agent at two or three 
forwarding centres to forward the pigs to Bulawayo on behalf 
of the producers and save railage by combining shipments. 

Producers, for the time being, will therefore of necessity 
secure a slightly lower net return on any pigs surplus to the 
requirements of the local factories, but they will still have a 
certain market for all good baconers. Any pigs, however, 
which do not make at least the ^‘Standard’’ grade after 
slaughter, will not be accepted by the Board but will be 
rejected and sold to the best advantage on the local market at 
the risk of the producer, who will be credited with the 
proceeds less costs. 

It is hoped, however,* in the early stages, to direct the 
expansion of the industry into the production of porkers for 
export and so prevent a surplus of bacon pigs, which '^ill he 
more diflScult to handle un^der existing local conditions. For 
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this reason a comparatively attractive price is offered for 
porkers suitable for export and careful watch will be kept on 
the trend of pi^oduction and producers will be warned if a 
surplus of baconers seems likely. 

Grading Measurements.— Baconers for curing into bacon for 
sale within the Colony shall be graded by the Government 
grader after slaughter, as follows : — 


Class 1. 

Class 2. 


160-179 lbs. 

180-214 lbs. 

Gi'ade. 

(liveweight). 

(liveweight) . 


Fat Measurements. 

A (Selected)— 



Middle of back ... 

Max. 1 3-16 in. 

1 5-16 in. 


Min. f in. 

fin. 

and either shoulder 

Max. 2 in. 

2\m. 

or loin 

Max. 13-16 in. 

1 5-16 in. 

and belly 

Min. IJ in. 

1 6-16 in. 

B {Choice) — 



Middle of back ... 

Max. 1 6-16 in. 

in. 


Min. f in. 

1 in. 

and either shoulder 

Max. 2 3-16 in. 

2 5-16 in. 

or loin ... 

Max. 1 6-16 in. 

1| in. 

and belly 

Min. IJ in. 

1 6-16 in. 

C {Standard) — 



Middle of back ... 

Max. IJ in. 

1 10-16 in. 


Min, J in. 

I in. 

and either shoulder 

Max. 2 5-16 in. 

2 7-16 in. 

or loin 

Max. 1|^ in. 

1 10-16 in. 

and belly ... ... ... 

Min. 1| in. 

1 6-16 in. 


Any pig wMch, cannot be placed in grades A, B or 0, 
on account of exceeding tlie maximum measurements (or 
haying less than the minimum hack-fat), or which : — 


(а) has not firm white fat; 

(б) is malformed or emaciated; 

(c) in the case of a male pig was not castrated within 

12 weeks after birth or is a rig pig, sow or pregnant 
- pig, or, in the ease of a gilt not a maiden gilt; 

(d) pigs suffering from disease or injury. 
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General. — Every pig shall be deemed to be within the 
highest grade applicable to its measurements. 

Prices for Porkers for Export. — As soon as supplies of pigs 
on the local market return to normal the Board will pay 5|d. 
per pound liveweight to approved producers, who contract 
with the Board to deliver pigs for export, for suitable porkers 
delivered at the Bulawayo works. Bailage to Bulawayo muvst 
be paid by the sender and no price is guaranteed for rejects. 
The Board will, however, dispose of rejects to the best advan- 
tage on the local market and credit the producer with the 
proceeds, less costs. 

In order to limit the number of rejects it is proposed to 
obtain all the supplies of porkers for export from approved 
producers to start with. An approved producer is one whose 
herd of pigs is of a suitable standard and who agrees to feed 
the porkers on lines laid down by the Board. Where a pro- 
ducer is not known to the Board arrangements will be made 
to inspect his herd. Such approved producers will contract 
with the Board to supply pigs within stated periods and will 
be paid the price of 5|d. per lb. liveweight for all suitable 
pigs. Judging from past experience the percentage of rejects 
will be small from approved herds. 

Any producer who is interested in the export of frozen 
porkers and would like to be registered as an approved pro- 
ducer should communicate with the Secretary, Pig Industry 
Board, P.O. Box 592, Salisbury, as soon as possible. 

The conditions laid down for* feeding will not be onerous. 
Oily feeds must be cut out and the young pigs must receive 
an adequate allowance of either separated milk or meat and 
blood meal. The pigs must be fed sufficiently well to make 
the required weight for export (85-100 lbs. liveweight 
delivered at the factory) at under five months of age. The 
other details of management and feed are left to the discretion 
of the producer, though the Animal Husbandry Division of 
the Department of Agriculture will always be ready to give 
more detailed recommendations where required. Bulletin 
Ho. 1049 of the Department of Agriculture summarises fully 
the results of the first five shipments of porkers, and gives 
particulars of feeding. It can be obtained from the Editor, 
Rhodesia Agricultural Journal, Salisbury, at a cost of 3d- 
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The general standard for export of frozen baconers and 
porkers has been specified as follows in Government Notice 
No. 12 of 1938: — 

“Porkers and baconers for export overseas shall be 
graded after slaughter and shall comply with the follow- 
ing requirements : ^ they shall be clean, fresh in colour, 
properly dressed and well frozen; the skin shall be 
smooth; there shall be no detrimental bruises or weals; 
the bone shall be fine; the shoulders shall be light; the 
body shall be of good length in proportion of the weight 
of the carcase ; the hams shall be well filled and the legs 
shall be short.’ ” 

In addition to these requirements “contract pigs” will 
have to conform to any breed, feed, or age limitations laid 
down for the time being in the contract made with the 
producer. 

The general conformation of either a good porker or 
baconer carcase is shown in the photographic scale in figure 1. 
Attention is particularly directed to the light shoulders and 
full hams of the “full marks” pig and the deficient hams and 
heavy shoulders of the “low marks” pig. 

All pigs for export must be sent to Bulawayo for slaughter. 
This provision may cause comment in certain areas of the 
Colony, but the Bulawayo Factory is the only one at present 
suitably equipped for export. As the trade develops it may 
be possible to make arrangements to slaughter at other centres. 
Both the terms of the Cold Storage Agreement and practical 
considerations will, however, make it necessary to confiine the 
export trade to Bulawayo for some time to come. Porkers 
can be sent without serious difficulty to Bulawa.yo from any 
point in the Colony close to the rail, and if arrangements are 
made to combine shipments and, if necessary, to partition the 
railway trucks, the cost of the railage to Bulawayo at export 
rates will not be unduly burdensome to producers. 

Further particulars in regard to the operations of the Pig 
Industry Act can he obtained from the Chief Animal 
Husbandry Officer or the Secretary of the Pig Industry Board. 



Staiidavd for award of Marks. Shoulders and Hams. 



Figure l.~Photographic scale of shoulders and hams which shows the shape 
for maximum, minimum and intermediate marks. 

(Reprinted from '‘The Pig Breeders' Annual,” 1936-37, from photographs 
by Jos. B. Swain.) 
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Army Worm. 


Reports of tlie outbreak of Army Worm tliis season bave 
been received since 22nd December. Whilst the outbreak has 
been neither as large nor as widespread as in 1929-30, it has 
been of a more serious nature than during any subsequent 
season. The 1929-30 outbreak, like the present one, com- 
menced early. 

In the experience of the Department, the early outbreaks 
have always been more serious than the late ones, and two 
destructive generations in one season have not yet been 
recorded in this Colony. However, sufhcient evidence has not 
yet been accumulated to enable the Department to reassure 
the public that there will not be a second outbreak of Army 
Worm this season, caused by the progeny of the first. There 
is no desire to alarm the public unduly, but merely a desire 
for farmers to be on the alert in case a second generation 
should take them unawares. 

This pest is thought to be migratory, the moths covering 
large distances, perhaps hundreds of miles, in flight from 
one locality to another. 

Most Rhodesian maize growers are only too familiar with 
Army Worm. The caterpillars measure in length up to about 
one and a half inches. They are smooth and predominantly 
dark green or black in colour, with some yellow and pale green 
longitudinal stripes on the sides. Their favourite food is 
sweet grasses, cereals and young maize. Crops other than 
those belonging to the grass family seem rarely to be attacked. 

A pamphlet (Department Bulletin No, 796) on the subject 
of Army Worm is obtainable from this Department, 

An outbreak of Army Worm at the present time would 
not be so serious a matter to maize farmers as if it occurred 
earlier in the season, when the maize is young, but young 
cereals, teff grass, etc., are liable to suffer seriously. 

Clean cultivation in maize lands is a precaution against 
development of the pest actually in the crops, as the moths 
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are extremely liable to lay eggs on rapoko grass (Eleusine 
indica), but as far as is known do not lay on maize plants, 
except when the plants are very young or when very young 
suckers are present. 

Methods which may be used to protect crops or to destroy 
Army Worm are as follows : — 

1. Poisoned Bait.— Chopped green stuff dipped in arsenite 
of soda 1 lb., cheapest sugar 2 lbs., water 16 gallons (four 
paraffin tins) makes a useful poisoned bait. The arsenite and 
the sugar should be dissolved in the water and the green stuff 
then dipped and drained. The bait can be spread, if possible 
on bare ground, in front of an advancing ‘‘army’’ at the rate 
of about 100 lbs,, per acre. Sixteen gallons should wet 200 lbs. 
of chopped green stuff. 

2. Locust Poison.— The caterpillars are readily destroyed 
by spraying with locust poison as used against locusts, namely, 
3 ozs. of arsenite of soda powder to one petrol tin (four 
gallons) of water. Spraying the grass in front of an 
advancing swarm is ahso useful. Cattle dip (1-400 strength) 
can be used in place of arsenite of soda, mixing 4 fluid ozs. 
to a petrol tin of water. 

Caution.— Keep stock away from sprayed veld until a 
heavy shower of rain has fallen. 

3. Trenches about 18 inches square in section, with a 
perpendicular or overhanging wall towards the crops to be 
protected, are useful. Green stuff is usually strewn at the 
bottom and sprayed occasionally with locust poison. 

Failing such a trench, which is laborious to dig, several 
furrows ploughed across the front of the advancing “army” 
and strewn heavily with bait as above make a good protective 
barrier. 

4. Spraying Orop5.—Thia is usually considered too expen- 
sive in practice. Arsenite of lead at a strength of 1 lb. in 30 
gallons of water can be used. The addition of a spreader 
adds to its efficiency. Weedless to say, arsenite of soda cannot 
be iapplied to growing crops without serious injury. 
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5. Mechanical Destruction.—Labonrers can be sent through 
an infested crop to disturb the caterpillars, which then fall 
to the ground, where they can be trodden on or otherwise 
destroyed. It is probably best not to aim at 100 per cent, 
destruction, but to work quickly through the land killing the 
majority of the caterpillars and so reducing the damage. 

Brush drags can be used on bare ground to some advan- 
tage in favourable circumstances, and, of course, beating with 
branches is a common practice. 

Caution.— It must never be forgotten that arsenite of soda 
and other compounds of arsenic are extremely poisonous, and 
the greatest care must be observed to keep stock away from 
sprayed veld until it has been cleaned by rain, and to avoid 
the possibility of accidents which might endanger human life. 
Arsenite of soda powder spilled on the soil might be eaten by 
children, European or native, and will almost certainly be 
licked up with fatal results by any grazing animals which 
have access to it. Keep all poison supplies under lock and 
key, see that any bait is completely utilised or destroyed and 
use ordinary common sense in dealing with the poison. A 
solution of arsenite of soda is caustic to the skin and contact 
should be avoided as far as possible. 
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Chicken Pox. 


(Adapted from an article by J. D. W. A. Coles, Veterinary 
Officer, Pretoria, in Farming in South Africa , May, 1937.) 


Chicken pox is a contagions disease widespread in its 
occnrrence wherever poultry are kept. It is the cause of very 
heavy losses. 

An Important Point.— An important point to be emphasised 
is that chicken pox is not the same as roup (infectious coryza). 
Only in very recent years has this fact been realised. Eoup 
never shows scabs on the comb, wattles or skin, and the 
chicken pox vaccine will not immunise against it. Owing to 
past confusion, these two distinct diseases have been known 
by various names, such as cold, catarrh, roup, diphtheria, 
diphtheritic roup, canker, swollen head and swollen eye. 

It is true that some cases of chicken pox show the lesions 
of roup only, but some fowls in the flock are almost certain to 
show the typical pustules and scabs on the comb, etc., if the 
disease is really chicken pox. 

The Oaxuse.— Chicken pox is due to a very small organism 
which can only be seen distinctly with the best miscroscopes. 
The organism enters a body cell and there multiplies to form 
a ‘‘colony^’ of hundreds of the organisms, actually within the 
cell. The organisms can be stained by special methods and 
are now even able to be grown outside the body. 

Occurrence of the Disease.— Chicken pox may occur 
throughout the whole year, but usually is at its worst from 
September to February. Cases in early spring are usually in 
young chickens, whereas those in January and February are 
confined mainly to pullets bitten on the comb by mosquitoes 
when just coming into lay. 

The disease is essentially one of young birds, but even 
old hens may be affected. A recovered bird is usually immune 
for life. 
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Apart from transmission by mosquitoes and blood-sucking 
flies, tbe organisms can enter tbe susceptible fowls tbrougb 
small lesions in tbe moutb or tbrougb small wounds in tbe 
skin, due to fighting, etc. 

Turkeys are very susceptible to chicken pox. Pigeons 
sometimes contract tbe disease, but usually suffer from pigeon 
pox, which is caused by another variety of the organism. Any- 
thing that lovrers the vitality of a fowl makes it more 
susceptible to chicken pox. Such conditions are bad hygiene, 
exposure to cold wet w^eather, infestation with lice, red mite, 
tampans and worms, and bad feeding. If white maize is fed 
instead of yellow, and green food is scarce, chicken pox will 
be more dangerous. 

Symptoms.-— These are well known. Most people have seen 
the small whitish yellow pustules that develop later into the 
brown wart-like growths on the comb and wattles. There may 
be discharge from the nostrils, little whitish spots in the 
mouth, swollen and closed-up eyes, and even the common con- 
dition known as the ^^pip/^ which is a hardening of the tip 
of the tongue due to the fowl breathing through the mouth. 
If the nose is open a fowl will not develop the ‘‘pip*^^ Cases 
have been described where fowls showed only a little nasal 
discharge, but were ill and got ^^light’^ and finally died. 

As in roup, a fowl may die of suffocation due to the 
entrance to the windpipe being blocked by a bit of yellowish 
diphtheritic material. 

In odd cases the wart-like growths, following pustules, 
may be seen on the skin almost all over the body, especially 
the legs. 

Treatment.— When the lesions are almost confined to the 
comb they can be treated with tincture of iodine, after the 
pustules have been opened. If the eyes and mouth are badly 
affected or the skin shows extensive lesions, it is far better to 
kill the bird. Occasional white particles in the mouth can 
be removed and the lesions then painted with tincture of 
iodine, and if the eyes are not bad they can we washed twice 
daily with a 1 in 2,000 copper sulphate solution. People 
handling sick birds should not handle healthy ones, and it is 
absolutely essential to isolate sick from healthy fowls. Fowl- 
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pox organisms can live in tlie soil for a few months, and are 
carried on the hands, clothing, and shoes of people coming in 
contact with cases of the disease. 

Preventive Measures. —(a) Always be on the look-out for 
cases of chicken pox, and do not hesitate to kill and burn 
diseased birds, unless the number affected is so large that the 
owner feels he must attempt to treat them. Treatment is most 
successful when the lesions are confined to the skin. 

(b) Correct defects in the hygiene. 

(c) Feed properly and supply a sufficiency of vitamin A 
which occurs in green food and yellow maize. Sour skim milk 
helps to build body vigour. 

(d) Control internal and external parasites, including 
mosquitoes. 

(e) Provide pure uncontaminated water. 

(/) Isolate for at least two weeks all newly-purchased 
fowls and turkeys, and those returning from shows and com- 
petitions. 

(g) Vaccinate regularly; this is the most important 
measure. 

Immunisation.— If chickens are vaccinated when in good 
health and being well fedj etc., they should not suffer from 
the process. Rarely, however, they show temporary retarda- 
tion of growth, but the experience is that such chickens are 
indistinguishable from the others by the time they are four 
to five months old. If the fowls are inoculated when over three 
months old, they may go light and not lay well, but such cases 
are most unusual. Contrary to popular belief, there is no 
evidence to suggest that annual inoculation leads to the estab- 
lishment of chicken pox on a farm. When all susceptible birds 
are inoculated more or less at the same time, the infection 
seems to die out very soon. 

Generally speaking, vaccination should he done when the 
chicks are 2 to 6 weeks old, but even day-old chicks can be 
vaccinated. 
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Chicken pox vaccine is issued by the Director of Yeteri- 
iiary Research, Salisbury, in 50 dose bottles at a cost of 3s., 
and should be used not later than 7 days after receipt. Do 
not expose it to direct sunlight. Bottles must not be kept in 
a vertical position, as a sediment forms which is difficult to 
break up by shaking. Store bottles lying flat. Shake the 
bottle very well before use, breaking up any sediment. 

Instruct an assistant to hold the bird to be vaccinated on 
its side with the feet towards the operator. Grrasp the upper 
foot and pull the leg out straight. To obtain open feathers 
follicles, remove a dozen feathers on the outside of the thigh, 
by plucking. Disinfectants must on no account he used. Rub 
the plucked area with the end of the glass rod to which adheres 
a drop of vaccine. Keep stirring the vaccine. After every 
five chickens, wash the glass rod in hot water and dry it 
thoroughly before continuing with the operation. 

Reacting birds show swelling of the vaccinated feathers 
follicles after three or more days. Usually no constitutional 
symptoms are noted. Later the follicles regain their normal 
size, and a thin layer of skin is shed at the vaccination site, 

Yaccination will not cure, but only prevent chicken pox, 
and cannot be expected to help much if most of the fowls in a 
flock are affected, since it takes at least 14 days for immunity 
to develop. 

Although every care is taken in the preparation of the 
vaccine, the Department accepts no responsibility for any 
ill-effects which may occur as a result of its use. 
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How to make Tobacco- Wash 
on the Farm. 


By M. C. Mossop, M.Sc., Entomologist, Department of 
Agriculture. 


The Commercial Product.— Commercial tobacco extracts 
are usually purchased in the form of nicotine sulphate. For 
its manufacture this extract requires a considerable plant and 
technically trained personnel ; manufacture cannot econo- 
mically be carried out on a small scale. Advantages of the 
commercial product are that a spray can be prepared at short 
notice, and that the strength of the concentrate is known, 
and, therefore, dilutions of known concentration can be readily 
made. As commercial extracts are sold in several concentra- 
tions, the directions issued by the manufacturers on their con- 
tainers should be folio-wed when a spray is being prepared for 
use. In order to obtain the full value of the nicotine, soap 
is added to the spray solution before it is applied to the tree. 
The soap liberates the nicotine from its salt and also increases 
the efficacy of the spray in other ways. 

The Home Product.— The manufacture of water infusions 
of tobacco on the farm is simple. A disadvantage of such 
infusions is that the nicotine content of the final product is 
not known and is not easily determined, except by chemical 
methods. However, an extremely strong overdose of nicotine 
has been found to be harmless to plants. If, therefore, one 
knows the approximate nicotine content of the type of tobacco 
used, the formula for an effective wash, containing not less 
than the required proportion of nicotine, can be calculated. 
As the nicotine in a water infusion is not chemically combined 
in a salt, but is free, the addition of soap is less necessary. It 
is nevertheless highly desirable, as it assists in spreading the 
spray solution, carries it into the insecFs breathing tubes, 
and, in itself, has certain insecticidal properties. 
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The proportion of nicotine in Rhodesian fine-cured 
tobacco leaf averages about 2.1%. to 2.2%. It can therefore 
be assumed that, for general application, the nicotine content 
of Rhodesian fiue-cured tobacco leaf is approximately 1.9%. 
Comparatively few samples are below this figure. 

The chief use of home-made tobacco-wash is for the spray- 
ing of aphids. Owing to their rapid rate of breeding these 
insects seem to appear suddenly. They usually become trouble- 
some during a dry spell in the rainy season, and during 
autumn and spring. The nicotine content of a spray used for 
controlling aphis should not be less than 0.05%. Convenient 
formulae for making a tobacco-wash of not less than this 
strength from Rhodesian tobacco are as follows : — 




Tobacco. 

Water. 

1. 

Virginia fiue-cured leaf 

10 lbs. 

20 gals. 

2. 

Virginia flue-cured trash and clean 
sweepings 

20 lbs. 

20 gals. 

3. 

Pire-cured leaf 

5 lbs. 

20 gals. 

4. 

Pire-cured trash and clean sweepings 

10 lbs. 

20 gals. 


If the tobacco is thought to be of unusually low nicotine 
content, larger quantities can safely be used. 


Cold Infusion.— To make the wash simply soak the loosened 
tobacco in cold water for 24 hours with occasional prodding 
or stirring, and strain off the liquid through muslin or other 
fine gauze to free it of small pieces of tobacco or dirt that may 
foul the nozzle of the spray pump. About 16 or 17 gallons of 
liquid will be recovered if the sodden tobacco is squeezed, and 
this will contain about 60% of the nicotine that was present 
in the tobacco. Add water or soap solution to make up to 20 
gallons. The wash should be used while in a fresh condition. 
It should be sprayed on to the plants as a very fine mist, an^ 
all the surfaces of the plant should be made wet with it. 
Proper wetting is one of the functions of the soap. Aphids 
not touched with the spray are not likely to be affected by it. 
The proportion of soap in the spray should be at the rate of 
1 lb. to 20 gallons. To obtain the best results a good pump 
fitted with a suitable fine nozzle should be used. A metal 
extension should be fitted to the pump, as this considerably 
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improves tlie application of tlie spray and makes it easier to 
cover tlie undersides of tlie leaves. 

Hot Infusion.— When home-made tohacco-wash made with 
cold water is sprayed on solanaceons plants such as potato, 
tomato or tobacco, there is danger of transmitting* certain 
tobacco diseases to the plants. If, how-ever, the infusion is 
made by placing the tobacco in boiling w^ater and allowing the 
mixture to simmer for an hour (instead of soaking it cold for 
a day), the disease organisms will be killed. The tobacco 
should be prodded with a stick while it is soaking. 

A certain amount of nicotine will be lost by the use of 
the hot method, but tests carried out recently in Salisbury 
show that if the liquid recovered be used at full strength 
strength instead of being made up to 20 gallons, it will contain 
not less than the required amount of nicotine. In this case 
the total amount of spray obtained from 20 gallons of water 
wdll be about 13 or 14 gallons (containing about 45% of the 
original nicotine) and this will need about 10 ozs. of soap. 
The addition of soap in the hot infusion method can be effected 
by setting aside a sufficient quantity of the original boiling 
water to make the soap solution and adding this solution to 
the wash after the latter has been strained off the tobacco. The 
hot infusion is more effective if used as soon as it is cool 
enough to handle. 

Warning.— Tobacco-wash made by either of the above 
methods should not be mixed with Bordeaux mixture, as free 
nicotine and Bordeaux are not compatible. If a mixture of 
Bordeaux and nicotine is required a proprietary nicotine 
sulphate should be used as the source of nicotine. The same 
remarks apply to other copper spray mixtures. 

Storage of Tobacco.— Farmers, whether tobacco growers or 
notj who keep tobacco for the home manufacture of tobacco- 
wash, should not keep more than they are likely to need for 
fhe ensuing season. The tobacco should be kept in closed 
containers that can easily be sealed and fumigated, in order 
to prevent the development and dissemination of pests of stored 
tobacco. A 40 gallon drum with one end cut out is a useful 
oobMner. A sheet-iron lid can be weighted down on a gasket 
made out of the inner tube of a motor car tyre, which rests on 
the mouth of the drum. ; 
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One fluid ounce (or two tablespoonfnls) of carbon bisul- 
pkide^ poured, or placed in a saucer, on top of tke tobacco 
will be sufficient for each, fumigation, and will cost about two- 
pence. As a safe precautionary measure, fumigation should 
be carried out in early August, in late October, and once or 
twice in the autumn during warm weather. Whilst all farmers 
who keep tobacco for making sprays are urged to pay parti- 
cular attention to keeping their supply free of pests, tobacco 
growers, especially, are warned that infestation in their 
premises might lead to quarantine under the ‘^Tobacco Pest 
Suppression Act, 1933.’’ 


’^Carbon bisulphide is a heavy volatile liquid and is poisonous and inflam- 
mable. Its vapoux’ is explosive when mixed with air. The chemical 
should be handled and stored with care. The above dose should not be 
used for fumigating seed. * \ i : ^ 
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A Poison Bait for Young 
Locust Hoppers. 


Poison-baiting with, a mixture of arsenite of soda ^locust 
poison’^) and maize meal against Bed Locust hoppers has been 
reported successful in the Union of South Africa, and is 
becoming a standard ofldcial method of control. Some prelimi- 
nary experiments have been carried out by officers of the 
Department of Agriculture in Southern Bhodesia at various 
times. Promising results were obtained against young hoppers 
in standing crops, where spraying with a solution of arsenite 
of soda is undesirable. 

Those who wish to try the bait in their lands, or else- 
where, should adopt the procedure described below. 

Mixing the Dry Ingredients.— Mix thoroughly two pounds 
weight of fine arsenite of soda powder with 98 lbs. of maize 
meal. The poison should be finely powdered and dry, and 
should contain no lumps. The meal, also, should be dry and 
without lumps. A bait that is considered more effective 
consists of three pounds of fine arsenite of soda to 97 lbs. of 
maize hmn that has been ground to the fineness of wheat bran. 

Moistening,— It is advisable not to moisten the bait long 
before one expects to use it, since the bait gives the best 
results if scattered immediately after moistening. Spread the 
bait anaongst the locusts in as wet a state as possible, without 
having it so wet as to fall in lumps. 

Moisten the bait in a metal trough or drum, on a buck- 
sail, on a wooden floor, or on the ground. It will not matter 
if a small amount of soil gets mixed with the bait. Any 
article used in moistening the bait will contain poison and 
should therefore be thoroughly washed. If the bait is 
moistened on the ground, the place so used must be well dug 
over to bury the poison that has soaked into it. 

In moistening the bait, follow the methods employed in 
mixing purposes. Throw the dry 
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bait on the bucksail in a beap- First of all mix the dry bait 
thoroughly by working it OYer witb sbovels. 

Make a cavity in tbe top of tHe heap and pour a portion 
of the water into it. Work tbe water in by means of tbe 
shovels. Then add the rest of the water and continue working 
over until all parts are well moistened. If any lumps are 
formed break them up by means of the shovels. 

Store the moistened bait in the shade or keep it covered 
with wet bags. 

Amount of Water to be Added.— -Use sulBdcient water to 
moisten the bait thoroughly but do not soak it in water. When 
the bait has been properly moistened, a handful when squeezed 
gently should produce five or six drops of water only. 

For 100 lb. of bait about 8 to 10 gallons of water will be 
required, depending upon the nature of the bait carrier. 

Spreading.— The bait is expensive, therefore use the 
minimum amount required. If too much is syread there is 
danger of stoch poisoning. 

The amount required per acre will vary according to the 
height and density of the vegetation. On comparatively bare 
ground, or in vegetation up to one foot in height, about 60 lbs, 
of maize meal bait will be sufficient. In tall, dense vegetation 
the dosage may have to be increased to 120 lb. maize meal 
(dry weight) per acre. 

An acre is approximately 80 yards by 60 yards. 

Spread the bait thinly and evenly over the area occupied 
by the band of hoppers. The method followed in broadcasting 
wheat seed is the best : Take a handful of bait and spread half 
on your right side. To do this easily, the first movement of 
the arm must be made with the left foot going forward, open- 
ing the thumb and the first two fingers. To spread on the left 
side the second movement of the arm must be made while the 
last two fingers are opened, and should coincide with the 
forward movement of the right foot. One handful should be 
sufficient for the two movements. Too much bait should not 
be taken in the hand. One man can spread a strip about 8 
yards wide. Where a large band is treated, the spreaders 
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should, therefore, be at least 8 yards apart. Lumps and small 
heaps are extremely dangerous to live stock. Spreading 
should, therefore, be done carefully so as to leave no chance 
of cattle picking up bait. 

When the dosage per acre has to be increased, do not 
attempt to do this by taking larger handfuls, as this will result 
in dropping lumps of bait. Rather place the spreaders closer 
together, so that their baiting strips overlap, as required. 

In spreading bait for the destruction of hoppers of the 
red locust, it is desirable, especially in tall, dense vegetation, 
to throw the bait with some force, so that the particles of bait 
may stick to the foliage of the plants. The burning that will 
result on growing crops will do some damage, but much less 
than that caused by spraying. 

The hoppers often pack in very dense masses on a few 
bushes, when camping for the night. It is a mistake to put a 
large amount of bait in these dense clusters and to neglect 
the surrounding places where the hoppers are more thinly 
scattered. It is important to bait the whole area occupied by 
the hoppers uniformly; those in the dense clusters will spread 
out before they begin to feed. 

Also bait a narrow strip of ground all around the band of 
hoppers, say, 3 yards wide if the band is about 15 yards wide, 
and a narrower strip in the case of smaller bands, but do not 
economise too much in this direction. 

When should Bait he Spread It is of the utmost import- 
ance to note that the bait cannot be employed against hoppers 
of the red locust in the same way as it is used against the 
brown locust. When the red locust hoppers are on the march, 
during the warm parts of the day, they cannot he stopped by 
scattering the bait amongst them. They will not stop to feed 
on it. 

Therefore, in baiting hoppers of the red locust, spread 
the bait when the hoppers are least active, that is, late in the 
afternoon, during the night, or early in the morning. Try to 
disturb the hoppers as little as possible. If the band is small 
or narrow enough, it is better not to walk through it, but 
to scatter the bait amongst the hoppers from the edge of the 
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area occupied by them. Tbey will drop to tbe ground as the 
bait is scattered, but tbis does not matter ; after tbe work has 
ceased they will gradually climb on to the plants again. 

It is useless to spread bait during rain or when heavy rain 
is likely to fall within a few hours. Cloudy weather will in 
itself have no adverse effect on the efficacy of the bait, and a 
very slight drizzle will also not do much harm. During very 
cold weather the hoppers will not feed on the bait to any 
extent. The presence of dew is an advantage, since it keeps 
the bait moist and tends to make the hoppers less active, so 
that they remain for a longer period on the baited area. 

Age of Hoppers to be Baited.— During the first 24 hours 
after they emerge from the egg the hoppers do not feed, there- 
fore the bait will not be effective against hoppers under 24 
hours old. It is, however, very desirable to bait the hoppers 
on the egg-deposit or very close to it. Hatching usually con- 
tinues for a number of days from the same egg-package. 
Therefore the egg-deposit should be kept under observation, 
and bait should be applied as soon as large numbers of hoppers 
are present that are 24 hours old, or older. After two or three 
days it will be necessary to bait the area of the egg-deposit 
again, for hoppers hatching some time after the first applica- 
tion of bait. Under more or less moist conditions the bait 
should, however, continue to be effective for several days. 

Hoppers that are on the point of moulting (shedding their 
skin) will not feed on the bait. It has, however, been found 
that they take it very readily immediately after the moult. 
Therefore a very good time to bait a band of hoppers is when, 
say, 80 per cent, of the hoppers have just moulted. They will 
then tend to stay on the baited area and a very good kill be 
obtained. 

Hoppers in the 1st, 2nd and 3rd stages of development are 
more readily killed by means of bait than older hoppers. The 
older hoppers are more restless, and very active, and they are 
inclined to trek off the baited area quickly. It is, therefore, 
essential to locate all egg-deposits, and to kill the hoppers as 
soon as possible after hatching. 



138 


THE EHOHESIA AGEICULTUEAL JOUENAL. 


Kefiults.— If Hoppers will take tHe Halt well tliey will sHow 
signs of diarrlioea approximately two to four hours afterwards 
on a warm day. Usually they do not trek very far from the 
feeding place and they die, in most instances, a couple of 
yards from the spot. Usually 24 hours approximately a quarter 
to half of the swarm should be dead or dying, and after 48 
hours approximately nine-tenths should have been destroyed. 
If after three days a substantial number of the hoppers are 
left and are healthy, i.e,, showing no signs of diarrhoea, they 
should be baited again. The poison in the bait works slowly 
and one should not expect all the hoppers to die within an 
hour or so. 

Bangers.— If bait is used according to these instructions 
no harm will be done to domestic animals or plants. If lumps 
and heaps of bait are left lying on the veld, domestic animals 
will pick up the bait and get poisoned. 

Care should be taken, therefore: — 

(1) that no lumps are left in the bait ; 

(2) that the bait is spread thinly, and that no lumps 
or heaps are left which can be picked up by live- 
stock ; 

(3) that the baited area is inspected and that all 

lumps and heaps are picked up ; and 

(4) that animals are not allowed to consume moist 

or dry bait while in hags or tins or while spread 
out to dry. 

Acknowledgments.— Most of the above is quoted almost 
directly from Circular IsTo. 26, Union Department of Agricul- 
ture and Forestry, Nov., 1936. 
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Small Earthen Storage Dams. 


By the Irrigation Division . 


II. DESIGN AND CONSTRUCTION. 


Design of Embankment.— The embankment will naturally 
be formed from the soils available at the site, and if these are 
mainly of a sandy nature it is necessary to have a central 
hearting of clay or clayey soil to render the embankment 
reasonably watertight. 

In addition to pr^ent free drainage under the base of the 
dam it is necessary to excavate a trench down to impervious 
formation along the centre line of the dam, and for this trench 
to be filled with puddled clay in order that it may act as an 
efficient cut off of sub-soil drainage. 

This trench is generally described as the puddle or core 
trench. 

If the impervious formation is rock it is necessary to 
construct a concrete core wall 18 inches thick and 3 feet in 
height along the centre line of the core trench, the remainder 
of the trench being filled with clay in the ordinary way, the 
object of this concrete core being merely to prevent creep of 
water along the jrxnction of the clay and the rock. See fig. 4. 

If good clay or clayey soil is available in unlimited quan- 
tity, such as black vlei soil, the type of construction is as 
shown in figure 3. If only a limited amount of clay is avail- 
able the type of construction is as shown in fig. 4, except that 
the concrete cut off wall will not be required unless, as stated 
above, rock (which does not mean loose boulders) is encoun- 
tered in the core trench. 
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If no clay or selected impervious soil is available and tbe 
material for the embankment is of a sandy nature with rock 
foundations, it is necessary to construct a central concrete core 
carried up through the embankment to full supply level. 

The necessity for such a concrete core would, however, 
render the structure an expensive one, and the non-existence 
of clay or other suitable material would normally cause the 
site to be condemned. 

The classes of materials to be used and their respective 
positions in the embankments are shown in figures 3 and 4. 
Certain of the more common materials have been classified as 
a guide to making the best use of the various soils that may be 
found at or near the site. 

1. Puddled Olay Core (Core filling BELOW ground level). 

General . — The function of this material is to form an 
impervious wall to intercept the sub-soil drainage beneath the 
dam. The best material is a good fat greasy clay entirely free 
from pebbles, stones, grass roots or any form of vegetable 
matter, and containing only a small proportion of gritty 
material. 

Suitable Material in order of merit: — 

(а) Black pot clay. 

(б) Blue pot clay (dolorite origin). 

(c) Bed clay (diorite origin). 

(d) White clay (granite origin). 

If none of the above are available, 

(e) Ordinary good antheap. 

2, Puddle Olay Core (Core filling ABOVE ground level]. 

General . — Its action is similar to the above in that it 
forms the impervious wall through the centre of the embank- 
ment and is continuous with the core filling below ground 
level. The only difference is that in this case the filling above 
ground level must be able to resist cracking or drying out 
which will occur when the dain becomes empty, and the clay 
used should therefore contain a greater proportion of grittv 
material. ' 
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Suitable Material in order of merit : — 

{a) The yai'ious types of heayy clays mentioned aboye. 
Black, blue, red or white, mixed with a sandy soil 
in the proportions, by yolume, of 3 clay ioS sand, 
giying a similar texture to clay required in brick 
making, 

(&) Ordinary antheap. 

(c) Decomposed clay schist. 

[d) Decomposed granite clay. 

3. Hearting of Heavy Olay Soil (Figure 3 only). 

General, — This central hearting is merely a different type 
of ^'core wall aboye ground level”; the additional thickness 
of material off-setting the omittance of ^ Spuddling.” 

Suitable Material in order of merit : — 

[a) Black vlei soil free from vegetable matter mixed with 
a sandy soil in the proportions of 3 black to 1 sand 
(by yolume). 

{h) Eed diorite clay loam. 

(c) Decomposed schist. 

(d) Yellow granite clay. 

4. Best Available Soil. 

General , — This soil should be as clayey as possible. Its 
action is to assist the narrow core wall to form an impermeable 
wall through the centre of the embankment. 

Suitable Material : — 

A good loamy soil of not too coarse a grain. 

5. Compactable Gritty Soil. 

General, — One of its main functions is to form a blanket 
over the core or hearting to prevent the latter from drying out. 
In addition it must be capable of binding well, but at the same 
time must not be liable to crack on drying out. It must also 
be capable of retaining a slope of 2 to 1 when saturated; that 
is, it will not slip when covered with water. 
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Suitable Material in order of merit: — 

(а) Eed sandy loam (diorite series). 

(б) Ordinary yellow and grey granite sub soils. 

(c) Ordinary good sandveld soil. 

(d) A mixture of 1 part pure clay and 3 parts sand (not 
river sand). 

6. Coarse Material. 

General, — This forms a protection to tbe central hearting. 
The principal feature required is that it shall be capable of 
good drainage; that is, it shall consist of a gravel with suffi- 
cient earthy material to enable it to bind together. The type 
of material required for road surfacing is a good example of 
the texture required. 

Suitable Material in order of merit: — 

{a) Red diorite rubble with a fair proportion of soil. 

(6) Decomposed granite with a small proportion of clay. 

{c) Coarse sandy soil. 

{d) Gravel containing soil (not water washed pebbles). 

For dams up to a full supply depth of 15 feet the follow- 
ing dimensions are recommended for the section of the 
embankment : — 

Width on crest 6 feet, upstream slope 2 horizontal to 1 
vertical, downstream slope horizontal to 1 vertical. 

For dams with full supply depth of between 15 and 20 
feet the above dimensions will apply, except that the upstream 
slope should be flattened to 2| horizontal to 1 vertical. 

For dams with full supply depths in excess of 20 feet it 
is recommended that the advice of an engineer should be 
obtained, as a specific design will be required. 

In all cases the crest level of the dam will be at least 
5 feet above the full supply level. 

The upstream face of the dam should be protected from 
wave action by a 6 inch layer of rubble known as the ^ ^casing’ ^ 
of the dam. In the case of dams having a greater full supply 
depth than 15 feet it is advisable to lay dry stone pitching on 
top of the casing material as a further protection against wave 
;action. ' ' 
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If tke spillway channel is immediately adjacent to one 
flank of the dam it is essential that a training wall should be 
constructed at right angles to the centre line of the dam on 
this flank for a sufficient distance to ensure that the flood water 
from the spillway will enter the stream bed at least 20 feet 
below the toe of the embankment. Two training walls may 
be required if there are two spillways. This training wall is 
constructed to a height of 5 feet above spillway level at any 
point and the face of the wall along the spillway channel must 
be faced with grouted pitching. 

In order to prevent the downstream toe of the embank- 
ment being undermined by flood water it is necessary to 
construct a dry stone toe across the stream bed channel, the 
top of this toe being at least up to bank level of the stream. 

These essential features of an earthen dam where we have 
the case of an ordinary puddle core trench and a central 
hearting of clayey material are shown in fig. H’o. 3, 

In figure No. 4 is shown the case where it is necessary, 
owing to rock foundations, to construct a concrete key wall 
in addition to the clay core and where, owing to the nature 
of the material, it is necessary to carry the clay core up to 
full supply level. 

Setting Out Base of Embankment.— Before proceeding with 
the construction it is necessary to peg out the base of the dam, 
as its bottom width will vary with the height. 

If the length of the dam at its crest level is not great, 
this pegging out can be done by stretching two wires or lengths 
of strong cord across the valley at the level intended for the 
top of the dam and at a distance apart equal to the crest width 
of the dam which, as previously stated, is 6 feet for dams up 
to 20 feet in height. 

A measuring pole marked in feet and inches held verti- 
cally alongside the wire or cord will enable the height of the 
proposed bank above ground level at various points to be 
ascertained and from this the width of the base at each point. 

Bor example, if the height at a certain point is 12 feet 
and the upstream slope is 2 horizontal to 1 vertical and the 
downstream slope is IJ horizontal to 1 vertical, i then the 
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xipstream toe of tlie dam will be 24 feet from tbe foot of tlie 
measuring pole, measured at riglit angles to tlie dam. 
Similarly tbe downstream toe will be 18 feet from the foot 
of the pole held vertically below the downstream wire. The 
total w'idth of the base at this point wdll be 24 + 6+18, z.c,, 
48 feet. 

Figures 5a and 5b set out in detail this method of pegging 
out the toe lines. 

The whole base of the dam can be determined in this way 
and demarcated by pegs being driven in at various points on 
the upstream and downstream toes, (See figure 6 first stage.) 

Clearing Base of Dam.— Before any material is placed it is 
essential that the whole base of the dam should be ploughed 
over and the surface layers containing grass roots and vege« 
table matter removed by means of dam scoops or hand labour 
in order to obtain a firm solid base for the embankment. 

The usual depth of such clearing may vary from 6 to 12 
inches, dependent on the site. The material thus removed is 
not suitable for use in any portion of the embankment. 

In addition, if any rock or boulders are exposed in the 
base of the dam above ground level they must be removed, by 
blasting if necessary, and any holes that are thus formed 
should be filled with well tamped selected soil. 

Tree roots and stumps should also be removed to a depth 
of at least 2 feet below the cleared ground surface and the 
holes similarly refilled with well tamped selected soil. 

The whole base, when cleared, should be roughened by 
barjrowing and watered immediately before the first layer of 
material is placed in order to ensure a good bond between the 
soil and the placed material. 

Core Trench and Core Wall.““The core or puddle trench 
should then he excavated down to impervious foundations or 
to a suitable depth in compact soil along the centre line of 
the dam and extend from lull supply level on one bank to full 
supply level on the other hank. 

If impervious foundations are not encountered at a 
jshall6we;r depth may he st^d, a general rule, that the 
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trench should he excavated in compact soil to a depth of at 
least one-half the full supply depth at the point under con- 
sideration. 

The width of the core trench at cleared ground level must 
he equal to the depth of the trench, the minimum depth at 
any point being 4 feet. The bottom of the trench must always 
he 4 feet wide. 

The bed of the trench should be excavated on a varying 
slope with no vertical steps or drops. The material used for 
filling should be the best clay obtainable within a reasonable 
distance of the site and should he free from vegetable, slushy 
matter or an undue proportion of grit. 

In the case of heavy clay such as is obtained from black 
vleis it is advisable that the material should be spread out 
and allowed to weather for some time before it is placed in 
the trench. If sujBScient clay is not available a mixture of 
antheap and clay will make a suitable impervious filling for 
the core trench. 

If rock foundations are exposed in the core trench a 
central concrete key wall 18 inches thick and 3 feet in height 
should be constructed of 1 : 3 ; 6 concrete ; the coarse aggregate 
for the concrete being well graded broken stone which will 
pass through a 3 inch mesh. 

The sides and bottom of the trench should be wetted 
before filling, but any water standing in the trench should 
he pumped or drained out before any clay is placed. 

The filling of the trench should be carried out by placing 
the weathered clay in horizontal layers not more than 3 inches 
in thickness, all clods should be thoroughly broken up and 
each layer of the material slightly moistened and well rammed 
or stamped in position so that it will form a uniform plastic 
mass. 

Each layer should be picked over and moistened before 
the next layer is placed and the whole filling to ground level 
carried out as rapidly as possible. 

If a clay hearting is required in the embankment it is 
necessary that the filling of the core trench should te ektbnded 



146 


THE EHODESIA AGRICULTURAL JOURNAL. 


at least one foot above ground level in order that a good bond 
skould be ensured witb tbe clay hearting. 

Tbis filling above ground level will be carried out after 
tbe material in tbe embankment bas been placed and consoli- 
dated to a depth of one foot on either side of tbe core trench. 

Whilst tbis placing of ordinary material is being effected, 
the surface of tbe clay in tbe core trench should be protected 
by sacking which should be kept wet in order to prevent 
cracking of the clay. 

Similarly if the puddle core has to be extended through 
the embankment, the placing of the puddle core will be 
carried out in thin layers not more than 3 inches thick in the 
same way as the core trench and the filling will take place in 
stages after the material in the embankment has been consoli- 
dated to a depth of one foot above the old surface of the puddle 
core which has to be protected by sacking during the placing 
of the ordinary material. 

The puddle core will be the width of the core trench at 
ground level and should be placed with its faces on a slight 
batter in the embankment itself and have a minimum width 
of 4 feet at full supply level. Details of the alternative designs 
of puddle core and clay hearting are shown in figures 3 and 4. 

Drainage Downstream Section.~If suitable coarse material 
is not available for the downstream section of the embank- 
ment, and in any event on sections of the dam where the full 
supply level of the dam is greater than 20 feet in depth, it is 
necessary to provide drains below the section of the embank- 
ment downstream of the puddle core. These drains should be 
excavated to a depth of one foot below the cleared ground 
surface in the base of the dam and should be 18 inches in 
width. 

They should have an even fall throughout of about 1 in 
100 and be either led into a lateral open drain beyond the 
downstream toe of the embankment or led direct into the 
drystone toe. 

The drains will be filled with well graded gravel or broken 
stone before material is placed on them. An arrangement of 
under dotted oh the plan of the 

Venil^hteent in ' fig. , 
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Laying of Outlet Pipe.— Every care should be exercised to 
prevent seepage of water along the surface of the outlet pipe, 
as if this occurs it would result in the failure of the dam by 
breaching, as the material in the embankment adjacent to the 
pipe would be eroded by the flowing water and the rate of 
flow gradually increased until a definite breach was formed 
in the embankment. 

In addition, as the pipe cannot be got at after the embank- 
ment has been completed, it is therefore essential to prevent 
all seepage along the pipe. Thus concrete staunching rings 
must be placed at intervals along the length of the pipe and 
also the whole pipe encased with a covering of 4 inches of 
concrete, mixture 1 cement, 2 sand, 4 stone (maximum 
diameter 1 inch). 

The trench for the outlet pipe should be excavated in 
natural formation beneath the base of the embankment at any 
convenient point such that the invert level is at a minimum 
of 12 inches above the bed of the stream. 

Under no circumstances should the outlet pipe be carried 
through the embankment itself, as unequal settlement would 
cause leaks to develop in the pipe at the joints and the concrete 
cover itself to crack, with the inevitable possibility of the 
dam breaching. 

The width and depth of the pipe trench will be determined 
by the size of the outlet pipe, as these dimensions should be 
sujBGloient to permit of about 4 inch cover of concrete all round 
the pipe. 

For example, if the outlet pipe is 6 inches in diameter 
the depth and width of the trench should be 14 inches. 

The diameter of the outlet pipe may vary from 2 inches 
if the dam is required for stock watering purposes up to 6 
inches for the irrigation of land not exceeding 50 acres in 
extent. 

It is usual to instal galvanised iron piping if the diameter 
is not in excess of 3 inches and cast iron piping if larger sizes 
are required, but in all eases the outlet piping should be 
supplied with flanged joints. 
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Tlie concrete staimcliing rings will be installed at each 
flanged joint, and as these rings -will be 18 inches thick and 
project 18 inches on all sides beyond the concrete coyer, it is 
necessary to cut grooves or recesses 18 inches wide and 18 
inches deep in the sides and bottom of the outlet pipe trench 
at the points where the flanged joints will be installed. 

A flanged joint should also be installed at the centre of 
the core trench which will similar^ be covered with a concrete 
staunching ring which will be extended downwards as a 
concrete supporting pillar to hard, sound formation at the 
bottom of the core trench. 

As the piping is usually supplied in random lengths it is 
necessary to have the piping on the spot before the outlet pipe 
trench is excavated in order that the correct location of the 
staunching rings can be fixed. 

The outlet pipe should be laid in position, covered with 
concrete, and the concrete pillar in the core trench constructed 
before the filling of the core trench is proceeded with. 

A section of the embankment at the outlet pipe and 
details of the concerte cover and staunching rings are shown 
in fig. Ifo. 3. The concrete around the pipe and in the 
staunching rings should be 1:2:4 concrete with the coarse 
aggregate of well graded broken stone which will pass through 
a 1 inch mesh. 

If the outlet pipe has been well protected with concrete 
the outlet valve can be placed on the downstream side of the 
dam and thus obviate the expense of valve operating gear 
which would he involved if the valve were placed in the normal 
position on the upstream side. 

In the case of low dams where the crest is under 15 feet 
in height it is possible to dispense with an outlet pipe under 
the embankment, as the water can be drawn out by means of a 
syphon over the embankment. 

Drystone Toe.— The toe of the embankment on the down- 
stream face of the dam across the stream channel section shall 
be formed of packed dry stone carried up to at least the top 
of stream bank level with the inner face of the toe at right 
angles to the slope of the embankment. 
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The material shall consist of sound boulders having 
minimum dimensions of 9 inches by 4 inches by 4 inches, and 
they shall be hand-packed in rough courses which have a 
general fall towards the centre line of the dam. 

Smaller stones shall be driven home in the larger inter- 
stices between the boulders and rubble or gravel run in so that 
the whole shall form a stable mass not liable to slip. 

Construction of Embankment.—Before starting the earth- 
work filling it is advisable to fix a few batter planks in perma- 
nent positions on each slope of the embankment as a guide to 
keeping a uniform and correct profile. 

It is not necessarj!^ to carry the planks at once to the full 
height of the work, as they can be advanced as the earth filling 
proceeds. 

By stretching a line behind the inside edges of any two 
batter planks the correct batter at any point on the slope can 
be obtained, and by this means the slope will be kept uniform. 

The earthwork for the filling of the embankment can be 
most conveniently and cheaply transported to the site by 
means of dam scrapers hauled by mules, donkeys, or oxen if 
the material is close at hand. If, however, this material has 
to be hauled for some distance it is necessary to use Scotch 
carts, wagons or wheelbarrows. 

In the case of wheelbarrows the pneumatic tyre type 
should be purchased, as although they are more expensive in 
capital cost, their use will result in much more economical 
handling of the material than with the ordinary type of 
barrow. 

The use of dam scrapers has the further added advantage 
that good consolidation of the embankment is automatically 
ensured by the animals hauling these implements, frequently 
traversing over the material already placed, thus tramping it 
down and causing it to bind. 

If dam scrapers are not utilised, it is essential that each 
layer of material after placing should be well consolidated hy 
the use of a roller or by hand rammers. 
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In no case should the material be placed in mounds. Each 
load when deposited should be spread out to form a layer not 
exceeding 6 inches in thickness. All clods should be broken 
up and the whole layer damped and well rammed down either 
by means of a roller or by hand rammers. 

Each layer should be completed across the whole embank- 
ment before the next layer is placed, and anything in the 
nature of vertical junctions of earthwork should be avoided. 

The top of the embankment should, at any time while 
material is being placed, have a dished appearance with the 
surface of the layers sloping inwards towards the centre line 
at a slope of about 1 in 10 and also having a slight slope from 
each flank towards the centre, and anything in the nature of 
horizontal stratification of the material should be avoided. 

Before each layer is placed the ground or former layer 
of material with which it will be in contact should be 
roughened and wetted so that a good bond with the new 
material is ensured. 

In addition the material during placing and spreading 
should be watered to keep it in a slightly moist condition. 

In spite of the embankment having been well consolidated 
by wetting, rolling and tramping it is inevitable that settle- 
ment will occur after it has been finally completed. 

In a well consolidated embankment such final settlement 
may be one-twentieth of its height and in an ordinary dam 
as constructed on a farm it is therefore advisable to allow one 
inch per foot of height for final settlement, i.c., if the dam 
in the centre is 20 feet in height place the material to a height 
of 21 feet 8 inches, and where it is 12 feet in height at the sides 
place to a height of 13 feet and so on. The two methods of 
allowing for this settlement are shown in detail in fig. 5c. 

The crest of the dam immediately after completion should 
therefore have the appearance of an arch with the highest 
portion of the arch at the deepest section of the dam. 

the embankment should not be excavated 
in close proximity ; to the toes of the finished work, and it is 
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usual to specify that no pits should be dug on either side of 
the embankment within a distance equal to the height of the 
finished bank. 

Spillway .—A certain amount of excavation will usually be 
necessary in the spillway channel, and as the material will 
probably be suitable for use in the downstream section of the 
embankment, the spillway channel should be excavated whilst 
the embankment is under construction. 

The spillway channel should be excavated to a uniform 
level over the width necessitated by the catchment area of the 
dam and the channel should have a fall of 1 in 100 away from 
the spillway crest or concrete sill on both the upstream and 
downstream sides of the centre line of the dam. 

As it is essential that there should be no restriction in the 
spillway channel upstream of the dam all material at or above 
the level of the spillway crest upstream of the dam should be 
excavated within the arc of a circle whose radius is equal to 
the width of the spillway and whose centre is at the end of the 
spillway crest adjacent to the flank of the dam. 

When the spillway is excavated in relatively soft 
material as is unfortunately so often the case in this country, 
it is necessary to construct a masonry or concrete sill wall 
across the spillway channel along the extension of the centre 
line of the dam. 

Such sill wall should be 18 inches wide and be carried 
down for a minimum depth of 2 feet below the crest of the 
spillway. For concrete the mixture will be 1 cement, 3 sand 
and 6 broken stone, and for masonry the mortar will be 1 
cement, 3 sand, the proportions being by volume. 

In addition, if the spillway channel is in sandy formation 
it will be necessary to prevent erosion and cutting back by the 
construction of a series of wire and stone bolster weirs across 
the spillway channel at intervals downstream of the main sill 
wall. ■ 

Txaiiung Wall.~-The training wall along the enabankment 
side qf the spillway channel downstream of the c^tre line of 
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tlie dam will be constructed of tke same material as is used 
for the downstream section of the main embankment and will 
bave a uniform height of 5 feet. 

The usual section for this training wall is a crest width 
of 4 feet with slopes of horizontal to 1 vertical. 

The wall should be constructed for a sufficient length 
downstream of the spillway crest to ensure that the flood water 
will only be able to enter the stream channel at a minimum 
distance of 20 feet below the drystone toe of the dam. In 
many cases, however, it is cheaper to extend the training wall 
for a greater distance to some point where the flood water may 
be passed into the stream channel over hard formation which 
will not erode and necessitate additional protective pitching. 

The sloping face of the training bank adjacent to the 
spillway channel, the nose of the embankment upstream of 
the spillway crest and the end of the training wall should be 
protected against scouring by grouted stone pitching, and 
instructions as to the laying of this pitching are given later. 

Casing of Embankment*~In all cases the upstream face of 
the embankment should be protected by a 6 inch layer of 
coarse gravel or rubble, which shall be laid after the ordinary 
material in the embankment has been consolidated and trim- 
med off to the proper slope. 

The casing material should consist of rubble or boulders 
whose maximum dimensions do not exceed 6 inches and the 
interstices filled with ordinary material. 

If stone-pitching is to be laid on top of the casing the 
rubble should he able to pass through a 3 inch mesh and be 
mixed with sand to provide a well drained bedding for the 
pitching. 

Drystone Pitching,— For dams which have a greater full 
supply depth than 15 feet it is necessary to protect the 
upstream face against erosion by wave action by laying dry 
stone pitching on top of the casing material. 

Whenever practicable the pitching should not be laid 
until the embankment has had a good period in which to settle. 
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Pitching should consist of sound durable stone roughly 
hammer dressed so that they will meet all round their edges 
for a depth of at least one-quarter of their thickness and thus 
completely cover the embankment. 

A large proportion of them should have a horizontal 
section at the base of not less than 40 square inches and the 
depth should be about 6 inches. 

The stones should be laid with their broadest ends on the 
casing material and the whole shall be wedged and tightly 
packed together by single stones driven home into each large 
interstice between the tops of the stones and the remaining 
small interstices then completely filled with rubble or gravel. 

A foundation course consisting of a line of headers shall 
be laid at the base of the pitching, the depth of this course to 
be a foot in excess of the pitching stones abutting on them. 

Q-routed Pitching.— The stone pitching along the spillway 
face of the training wall and round the nose of the embank- 
ment adjacent to the spillway channel shall be laid in the 
same way as the dry stone pitching, but the interstices between 
the stones shall only be filled with rubble and gravel to within 
6 inches of the surface and the top 6 inches of the interstices 
shall be filled with well rammed concrete of 1:2:4 strength 
with a coarse aggregate of small sized stone which will all 
pass through a 1 inch mesh. 

In fig. 6 an endeavour has been made to indicate pictorally 
the general scheme of construction in four different stages. 

Cost.— -The cost of the various items in the work will vary 
considerably in each individual case, and be dependent on the 
proximity of suitable material, types of implements used and 
the class and cost of labour employed, and in particular 
whether the services of a contractor are utilised for the 
construction. 

Assuming, however, that the work is carried out by the 
farmer himself with an European supervisor, and that the 
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materials are in close proximity to the site, the following may 
be taken as generally indicating the probable costs of the 


various items of the work ; — 

Clearing of site ... 2cl. per sq. yard 

Excavation core trench in soil and gravel... 9d. per cn. yard 

Clay core ... 1/6 per cn. yard 

Concrete 36/- per cn. yard 

Boulder excavation 2/- per cn. yard 

Eock excavation 5/- per cn. yard 

Material in embankment 6d. per cn. yard 

Dry stone toe 2/- per cn. yard 

Dry stone pitching 1/- per sq. yard 

Granted pitching 2/6 per sq. yard 

Casing material 9d. per cu. yard 
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Southern Rhodesia 
Weather Bureau. 


DECEMBER, 1937. 


Pressure. — Barometric pressure was generally about 
normal. 

Temperature. — Mean temperature was slightly below 
normal in the south and west, but slightly above normal in 
the north and east. 

Weather Features. —The month opened with thunder con- 
ditions, but there was a vigorous invasion of cold southerly 
air on the 2nd and 3rd. A small mass of maritime air pre- 
ceded the southerly air, and produced ^^guti^’ weather. There 
was a reversion to trade currents on the 4th, with an accom- 
paniment of light scattered showers. The first general influx 
of Equatorial air occurred on the 7th, but was displaced again 
on the 8th and 9th by maritime air. Bain was general on 
the 7th and 8th and continued in the north, but clearing 
occrirred in the south. 

Equatorial air again took command on the 12th and con- 
tinued until the 22nd. The dewpoints were, however, not very 
high and rain was patchy after the 14th, being mostly of the 
thunderstorm type. 

There was a weak movement of maritime air in the south 
on the 22nd which resulted in a slackening off of rain in the 
south, though there was a fair amount on the 25th. Cloudy 
weather continued after this date, but rain ceased for a few 
days. In the north rain was general from the 22nd to the 
26th. A general clearing occurred on the 28th, associated 
with an tipper south-easterly current, A few showers occurred 
again on the 29th and 30th, owing to the formation of a trough 
and a fresh inflow of maritime air, but generally fair weather 
was reported on the 31st. 
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Although the rains were so late in starting, a large 
number of stations had reached their seasonal average by the 
end of the month. 

EainfalL— The rainfall for the month was about one inch 
above the normal. 


PRECIPITATION. 


Station. 

Inches. 

Normal. 

No. of days. 

Beit bridge 

1.87 

2.27 

11 

Bindura 

8.00 

7.05 

18 

Bulawayo 

5.70 

5.07 

14 

Chipinga 

6.58 

7.92 

16 

Enkeldoorn 

3.89 

6.58 

21 

Fort Victoria 

5.72 

5.51 

16 

Gwaai Siding 

4.56 

5.23 

16 

Gwanda 

4.11 

4.24 

12 

Gwelo 

10.85 

5.88 

18 

Hartley 

9.21 

6.68 

19 

Inyanga 

10.63 

7.49 

21 

Marandellas 

12.31 

7.31 

18 

Miami 

7.27 

7.13 

18 

Mount Darwin 

6.56 

6.51 

16 

Mount Nuza 

17.83 

15.55 

24 

Mtoko 

10.48 

6.81 

15 

New Year’s Gift 

5.11 

5.33 

16 

Nuanetsi 

4.79 

2.90 

13 

Plumtree 

4.91 

5.46 

15 

Que Que 

7.13 

6.17 

15 

Rusape.. 

10.37 

7.04 

17 

Salisbury ... 

8.79 

5.91 

16 

Shabani 

4.65 

4.65 

16 

Sinoia... ... ... 

10.34 

6.79 

19 

Sipolilo ... 

6.12 

7.11 

17 

Stapleford ... ... ... ... 

15.31 

12.32 

25 

TJmtali... ...' 

6.59 

5.46 

19 

Yictoria Palls ... ... ... 

7.12 

6.01 

16 

W an kie ...... ...... ... 

2.84 

5.49 

13 
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Southern Rhodesia Veterinary 
Report. 


NOVEMBEE, 1937. 


DISEASES. 

Foot and Mouth Disease , — There was a slight extension 
of the disease in the Miitema Reserve, Melsetter district. 

African Coast Fever , — The disease was diagnosed on the 
farm Kenilworth in the Melsetter native district. 

Anthrax , — ^An outbreak occurred at Shangwa’s kraal in 
the Mshagashi Native Purchase Area in the Ohilimanzi native 
district. Mortality 5 head. All in contacts have been 
inoculated, 

TXJBERCULEIN TEST, 

Nine bulls and 11 heifers were tested upon importation 
with negative results. 

MALLEINTEST. 

Twenty-nine horses and 38 mules were tested. No 
reactions. 

IMPORTATIONS. 

Prom the Union of South Africa.— Horses 29, mules 38, 
sheep 993, bulls 9, cows 11. 

From the Bechuanaland Protectorate. — Sheep 666. 

EXPORTATIONS. 

To the Union of South Africa. — Oxen 606, cows 13. 

To Northern Rhodesia. — Oxen 48, cows 8, bulla 2, 
horses 2, ' r,;.''. 

To Portuguese East Africa. — Oxen 37, cows 7, bulls 2. 
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EXPORTATIOjS^S— MISCELLANEOUS, 

To the United Kingdom in Cold Storage. — Ckilled beef 
quarters, 5,560; frozen boned beef quarters, 3,280; kidneys, 
236 lbs. ; tongues, 4,641 lbs. ; livers, 8,552 lbs. ; hearts, 983 
lbs. ; tails, 893 lbs. ; skirts, 1,086 lbs. ; shanks, 6,050 lbs. 

To Northern Rhodesia in Cold Storage. — Beef, 159,653 
lbs.; pork carcases, T5; veal carcases, 10. 

Meat Products. — From Liebig's Factory: Corned beef, 
259,616 lbs. ; beef fat, 47,000 lbs. ; tongues, 4,500 lbs. ; rolled 
beef, 540 lbs. ; premier jus, 24,109 lbs. ; liver meal, 37,800 lbs. 

G. C. Hooper Sharpe, 

Chief Teterinary Surgeon. 
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SOUTHERN RHODESIA. 

Locust Invasion, 1932-37. 


Monthly Report No. 61. December, 1937. 


Reports of winged swarms of the Red Locust {Nomadacf is 
s ept em fas data y Serv.) have been received from the following 
districts during December, namely : Marandellas, Makoni, 
Mtoko, Hartley, Mrewa, Insiza, Belalima-Mangwe, Sebungwe, 
Chibi, Inyanga, Victoria, Darwin, Belingwe, Lomagundi, 
Gwelo, Ndanga, Mazoe and Gwanda. These districts include 
the greater part of the Colony, apart from the extreme west. 

No definite trend of movement has been apparent. 

Storks and kites are stated to have been attending the 
swarms in certain instances. 

Towards the end of the month swarms in certain districts 
were developing breeding colouration and egg-laying was 
definitely reported in the districts of Lomagundi, Mazoe and 
Ndanga during the last week. The egg deposits to date are 
apparently localised and of limited extent, but it would appear 
that hoppers are likely to hatch oxit in the Colony in appre- 
ciably larger numbers than last year. 

The Department is well provided with material for con- 
ducting a vigorous campaign if necessary. 

Rtjpeut W. Jack, 

Chief Entomologist. 
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Farming Calendar. 


THE SEASONS IN SOUTHERN RHODESIA. 

For all practical purposes the year may be divided into three seasons, 
viz., the cold season, the hot season and the rainy season* 

The Cold Season . — ^This season commences sometime in May and extends 
into August. During this period three types of weather occur : — 

1. Settled fine weather is the general rule. The days are sunny with 
a cool easterly breeze, the nights clear and calm, frosts occurring, 
particularly in valleys, vleis and sheltered places on gently sloping 
ground. 

2. Spells of warmer weather, usually limited to a couple of days. Night 
temperatures are appreciably higher, and the days warm. Such a 
spell is almost invariably followed by a cold snap. 

3. Cold snaps of varying severity and duration may be expected two or 
three times in a month. “Guti"' weather affects large areas in the 
south and east of the country. Strong cold winds from S.E. com- 
bined with overcast skies, and in hilly parts intermittent drizzle, 
render conditions unpleasant for man and beast. The normal dura- 
tion of a cold snap is two or three days, after which settled condi- 
tions are re-established. Longer cold snaps (7 to 10 days) have 
been experienced during recent years, but these are abnormal. 

Apart from drizzle during “guti** weather, rain is rare but not unknown 
during these months. 

The coldest time of the year is normally at the end of June or at the 
beginning of July, but some of the coldest days on record have been in the 
early part of August. 

The Hot Season . — ^From about the middle of August there is a steady 
increase in temperature. Short cold snaps may occur up to the end of Sep- 
tember,' but the subsequent warming up is rapid. The hottest time of the 
year for most of the country is about the end of October, but in the driest 
districts temperature increases slightly during November and December. 

During October cloudiness increases, and thunderstorms are to be 
expected, except in the north and west. The storms increase in number and 
intensity until the regular rains set in. These storms stimulate the growth 
of grass, but are rarely sufficient to enable crops to be planted, and the hot 
days in between detract from their value. Some years storms are very few 
in number. At this time of year evaporation is very high. Gusty winds, 
mainly from E. or N.E*, are prevalent during the mornings, raising the 
dust and i^ndering conditions unpleasant. 

The Boiny Season,— The first set-in rains usually occur during the last 
ten days of November, but may on occasions be as much as a fortnight early 
or late. The December rains are mostly of the thunderstorm type, often 
heavy, falling during the afternoon or night. There is a tendency for a spell 
of lair weathmr to occur after Christmas. The January and FeTbruary rains 
are of a moie genial character, and occur at any time of the day. March 
rains are mainly in the form of afternoon thunderstorms, and nprma% 
is a decrease in the amount of rain as the month progresses. 

■'is -of' BtUe account, .except in; veasy , wet ■ seasoimj %hen^■a■::faIr '/amount'' ' he ' 
record^. “Guti** weather occurs in the sou& and east at intea^als during 
&e rainy casern, and is parti<mlarly prevalent dining March and April. Fair 
weathm^ usually follows *‘guti” wea^m*. 
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Hail is not of frequent occurrence. 

Lightning is often severcj and is responsible for stock losses. 

Deought Peeiods (10 days or more when less than 0.10 inches of rain 
falls on any day) may occur at any time during the season, more particularly 
in the south. 

Temperature. — There is a marked fall in temperature when the rainy 
season begins, but the fluctuations during the whole rainy season are not 
marked unless long dry spells occur. 

Wind is usually light, although heavy’’ squalls occur with thunderstorms, 
sometimes causing damage to plants, trees and farm buildings. 

Sunshine. — During set-in rains there is very little sunshine, but sunny 
mornings are associated with thundery weather. On the average fifty per 
cent, of possible sunshine is recorded during the wet months. 

Further details regarding weather or climate in different parts of the 
country may be had on application to the Meteorological Office, Department 
of Agriculture. 


FORESTRY. 

JANUABY. 

If the rains are seasonable, plant out evergreen trees, such as gums, 
cypress, pines, etc. Fill in all blanks as soon as they are noticed, and do 
not leave them until the following season. Planting should be done on a 
wet day or, failing that, on a dull day, or late in the afternoon. Great care 
should be taken to see that the trees are not planted out any deeper than 
they stood in the tins or beds. 

FEBBUAEY. 

Tree planting operations should be carried out on dull showery days or 
late in the afternoon. Take care in setting out the plants, avoid bending 
the roots, and do not plant deeper than the plants were in the seed beds 
or trays. 

MABCH. 

Cultivation where necessary should be undertaken bet-ween the rows of 
trees planted out in previous months. If cultivation is carried out with the 
hoe, care should be taken not to pile earth round the base of the stems. 
New ground for next season’s planting should be roughly broken up -witb 
the plough. Bulk plantings may be proceeded with during the month. 

APRIL. 

Cultivate the soil in the young plantations either, by means of machines 
or hand labour. The cultivation will conserve moisture. Hoed out weed 
growth should be applied as a mulch round the base of each young tree. Be 
careful not to pile earth round the stems of the young trees. Covering the 
stems with earth even for an inch or two interferes with the sap circulation 
and invites attacks by termites. : 

Stops should be taken to prepare seed beds for the slower gr6w4ni| 
species, ie., pines, cypresses and csdlitris, and seed of these species may 
sown from now until the end of June for planting during the coming 
season. .4 
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MAY. 

Start pricking out seedlings into tins, Deciduous trees which are pro- 
pagated by means of cuttings should be taken in hand. See that the fire 
lines are in order, and in the case of woods which have formed canopy, 
x’emove inflammable material below the edge trees. 

JUNE. 

Care should be taken by further ploughing of land or burning of grass 
that all fireguards round plantations are in good order and effective. Thin- 
nings may be carried out where necessary. Cuttings may be taken and 
struck now of deciduous trees, such as the Carolina poplar. The pricking 
out of conifer seedlings into tins should be continued, and sowing of such 
seed for the coming planting season may be completed. A commencement 
may be made of preparation of land to be planted during the ensuing season, 
e.g., by stumping if necessary, and ploughing where practicable. 


CROPS. 

JANUABY. 

Turn your compost heaps on a wet day. Plough under witchweed traps 
within two months from germination. If only one trap is being planted, 
plant this month. If not already sown, put in the ensilage and fodder crops 
at once, such as maize and legumes, Kherson and S.E.S. oats and other hay 
grass crops. Sow short season crops like haricot beans, linseed, buckwheat, 
peas, summer oats, gram and mung bean, and sunnhemp for hay. Plant out 
grasses and kudzu vine for pasture. Eidge potatoes and cultivate thoroughly. 
Main crop can still be planted. Quick growing green manuring crops, such 
as cowpeas, soya beans and sunnhemp, may stih be sown this month. Earth 
up ground nuts so that a small amount of loose soil is thi'own over the 
crowns of the plants. Cultivate all growing crops well, and thoroughly 
eradicate weeds. Overhaul all hay-ma&Qg implements and ploughs and get 
in thorough repair in pireparation for the haying and ploughing seasons. 
Endeavour to mow grass fields early for hay and litter, and to obtain second 
cutting for hay in April. Mow grass paddocks infested with annual weeds 
to prevent the weeds seeding. Prevent Mexican marigold and other noxious 
weeds seeding by hoeing or pulling out the plants by hand. Keep a sharp 
look-out for maize stalk borer. Cut ofi the tops of infested plants or treat 
them with a recognised chemical preparation. Watch the maize lands for 
witchweed. Prevent witchweed plants from seeding by cultivation and by 
hand-pulling the plants. Make as much manure as possible by placing 
sunnhemp, grass, and litter in cattle kraal§, pig sties and stables.’ If there 
is stumping and clearing to be done, push on with it. 

PEBEUAEY. 

Turn your compost heaps on a wet day. Cultivate, and keep on culti- 
vating as weather permits, to destroy weeds. Continue to look out for 
stalk borer, and, if infection is discovered, deal with infested plants as 
advised in January notes. Watch witchweed and continue cultivating and 
hand-pulling it. Plough under witchweed trap crops within two months 
from germination. Where practised, maize can be under-planted with sweet 
potato vines after the last cultivation for the following season^s require- 
ments. Potatoes and ground nuts will probably need to be ridged again. 
Catch crops of quick maturing beans, such as tepary bean, also buckwheat, 
can still be ^wn. Keep do^ all noxious weeds. This work can be 
undertaken on wet days. Make veld grass hay whenever a few days of fine 
weather p^mit. Early mowings provide the best hay. Keep potatoes in 
a cool shed, well ventilated. Pick over any potatoes in storage and remove 
had ones. Continue to make as much farm manure as possible. 
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AfARCH. 

Plough under witchweed traps in time. Watch oats for rust, and, if 
badly infested, cut crop for hay as soon as weather permits. Ridge late 
potatoes, and if weather is dry prevent ridges from cracking, to check tuber 
moth infestation. Finish ploughing under all green manure crops while 
the ground is still moist enough to promote rapid decomposition. Cut silage 
crops and ensile. Cut out barren maize plants and feed to stock or ensile. 
Gut Sudan grass for hay to permit of final late growth for autumn grazing. 
Reap any crops that are ready, and plough the stubbles at once. Watch for 
ground nuts making second growth; reap, and when sufficiently dry, place 
in cocks with nuts inwards and cover the top securely. Watch the weather 
for hay-making and take advantage of fine spells. Towards the end of the 
month hay-making should normally be in full swing. Continue to plough 
all lands in succession immediately the crops are reaped for them. Vleis 
and irrigable lands should now be ready, or in process of being prepared, 
for winter crops. Early sowings of winter oats, barley or rye for green 
forage can be made. Allow any potatoes lifted to dry before storing them, 
but do not leave too long in the sun. Destroy witchweed and other noxious 
weeds. Continue to make all the kraal manure possible by throwing grass 
and litter into kraals, yards, etc. Begin to select in the field maize plants 
for seed purposes, and mark them with slips of coloured cloth. Press on 
with the breaking up of any virgin land which may have been stumped or 
cleared earlier in the year. Place orders for grain bags without delay. 
Early in the month silage pits should be cleaned out or, where necessary, 
new pits dug. 

APRIL. 

Don't forget witchweed cultivation. If sufficiently mature, begin cutting 
and stocking early maize over a small acreage and plough up the ground 
whilst still damp between the rows of stocks. Early stocks must be small. 
Ride your manure and compost to the lands for spreading and ploughing 
under. If ripe, reap and husk early planted maize, and keep in a separate 
dump. Continue to make field selections of the best maize plants, and mark 
those required for seed with strips of coloured cloth. Lift any ground nuts 
and potatoes showing signs of making second growth. Make silage; cut 
maize for this when the ears are in the “dough" stage. Feed sweet potato 
vines to stock, reserving any new growth of vines for grazing in May. 
Plough in any green manure crops not already turned undei% Plough 
fallowed land. Keep potatoes reserved for seed on racks in a cool place 
protected from frost, but well ventilated, and green them in subdued light. 
Pick over potatoes which may be lifted, and remove the bad and diseased 
ones. Winter cereal crops for grain can be sown towards the end of the 
month. Remember that good and deep ploughing to a depth of at least 
7 to 8 inches is essential, and the basis of all successful arable farming. 
If the lands are not already ploughed so deep, increase the^ depth of 
ploughing about an inch a year until this depth, or even more, is reached. 
On lands which have been ploughed for a number ^ of years at the same 
depth, use a grubber to stir up the sub-soil without lifting it to the surface. 
Too much attention cannot be paid to good tillage. It is usually 
practice to follow the plough immediately with a harrow or other suitable 
implement to break down the clods before they bake hard. Continue 
breaking up new lands ; the earlier this is done the more complete is the 
decomposition of the vegetable matter in the soil. When making hay or 
coarse legumes such as velvet and dolichos beans and cowpeas, be sure 
that the vines are dry before stacking. Handle the hay as little as possible 
to avoid loss of leaf. Lay in supplies of thatching grass for thatching and 
repairing roofs. The veld may be beginning to dry off. Consideration ip^ty 
be given to mowing or otherwise preparing fire lines as a preventive against 
veld fires. 
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MAY. 

Witcliweed may still requii’e attention on the stocked lands. Continue 
to cut and stock maize as it matures; make the stocks small to assist drying 
and prevent increase of diplodia. Later in the season the stocks may be 
made larger. See that the stocks are secure and pick up plants lying on 
the ground. Continue to plough up land between stocks of maize. Give all 
maize harvested, whether husked or in the husk, a chance to dry out before 
riding to the dumps. Do not begin shelling if the ears are still damp. Do 
not use new grain bags for harvesting maize. Make the dumps of unhusked 
ears as small as possible; the smaller the dump the quicker the gi*ain will 
dry out. Grain on the cobs dries extremely slowly, if at all, in dumps of 
large size. Do not mix unhusked ears from the stocks with dryer ears 
harvested later from the standing crop. Keep the dryer ears in a separate 
dump; shell, bag and stack such maize separately. When cutting maize 
for stocking, insist on the stalks being cut at ground level. The plough, 
in Rhodesia, will not bury roots with stalks 8 to 12 inches high. A long 
stubble of stalks makes clearing of the ground for ploughing vei'y tedious 
and expensive. If not already harvested, gi’ound nuts should be lifted before; 
the first frosts damage the hay. Sow most winter cereals on wet vleis or 
under irrigation early this month. Feed your sweet potato vines to stock; 
if frosts occur the vines will be killed. Dig and feed tubers from end of 
month onwards. Towards end of month harvest cattle pumpkins and melons 
and handle carefully ; avoid bruising to prevent rotting. Place pumpkins 
and melons in a dry situation in the open and in a single layer. Supply 
plenty of roughage to cattle pens, kraals and stables to increase the manure 
supply. Collect and cart manure to lands for spreading. Do not attempt 
to plough in dry grass or quantities of maize refuse. The plough will not 
turn it under and it will not rot before next planting season. Burn such 
refuse and make a good job of the ploughing. If the weather seems set fair, 
commence brickmaking. A small kiln of bricks always on hand is most 
useful. As labour permits, re-thatch buildings and outhouses in need of 
repair. Overhaul, grease and paint planters, drills and other implements 
not required again until next season, and store away under cover. Think 
about your fertiliser requirements for next season and place your orders. 
From now onwards the second ploughing of new land broken up earlier 
in the season should be pushed on with as opportunity offers. 

JUNE. 

Select seed from the very best of your own crops. It is always wise 
to keep more seed than you may need for planting. Do not shell and ride 
your maize to the railway unless it is fit for export or market. Provide 
ample dunnage for your maize stacked at the railway or on the farm. Use 
maize cobs; husks are almost useless for this purpose. Select pumpkin 
and melon seed from the best specimens. Support your agricultural show 
and make it a success by preparing and entering as many exhibits as you 
can. No one is more to blame for a poor show than the farmers themselves. 
Make a list of the seed requirements for next season, and where purchases 
must be made, place the orders early. Veld fires must be anticipated, and 
if not already attended to, the mowing or burning of fireguards, both 
boundary and" internal, should be proceeded with. 


STOCK. 

JANUARY.' 

Put the bulk into the herd now to secure spring calves. ^ 
bulls should be in good condition at the commencement of the service season 
and their condition should be maintained while they are working. This 
season calves should be looking well by this time and care must be taken 



FAEMING CALENDAR. 


167 


not to over-milk the cows in consequence. Cows rearing calves should not 
be milked more than once a day. Bullocks which are being fattened on 
grass should receive a concentrate ration from now onwards; 4-5 lbs. maize 
meal daily should be sufficient. 

During the months of December and January veld grazing is usually 
plentiful, and very little extra feed in the form of concentrates is required 
for dairy stock. It should be borne in mind, however, that heavy milking 
cows are unable to satisfy then' requirements for milk production from veld 
grazing alone, and should receive a daily allowance of grain; the latter 
should be fed at the rate of 2 lbs. for every gallon of milk produced daily, 
i.e., a cow producing three gallons of milk should receive 6 to 7 lbs. of 
concentrates. An excellent mixture for this purpose is one consisting of 
four parts maize meal and one part ground-nut cake. 

During wet weather, the provision of a clean dry shelter for calves is 
essential; the latter should not be crowded together in a small, damp, badly 
ventilated pen or muddy kraal. When treated in this manner, a calf is 
very liable to contract various ailments such as scour, etc. Scour is entirely 
preventable, and is usually caused by over-feeding, or feeding from dirty 
pails, feed boxes, etc. Calves which contract scour should be isolated, the 
milk ration reduced, and they should be dosed with a few tablespoonfuls 
of castor oil. 

Sheep . — Keep the sheep away from vleis. During this time of the year 
they are liable to suffer severely from internal parasites and dosing should 
be regular. If nodular worm is present dose twice at 30-day intervals with 
the new remedy. 

FEBBUAEY. 

Cattle , — ^The recommendations for January apply equally to this month. 
Be careful that the condition of the bulls is maintained, especially in the 
case of well-bred animals. A bull in poor condition cannot be expected to 
sire a large number of calves. As far as practicable cut veld hay during this 
month. Usually the optimum relation of yield and composition occurs now. 
During this month, in addition to maize, some protein concentrate such as 
peanut cake or cotton-cake will generally be necessary in the dairy cow 
mixture to keep up a good milk flow. Increase the grain ration to bullocks 
which are being fattened on grass and add some protein concentrate to their 
feed to make good the deficiency of this nutrient in the grazing. 

Calves may be given a few hours’ exercise on bright, sunny days ; young 
stock, however, should not be aUov/ed to run and graze with the herd, and 
are best kept in a cool, airy pen opening on to a small shady paddock where 
they can obtain a little exercise. 

A good quality of sweet hay and water should always be available for 
young calves. 

Sheep . — Continue as recommended for January. Dose regularly at 
21-day intervals for wireworm and bankrot worm with the nicotine and 
bluestone remedy. Start putting in green food for April and May. 

MABCH. 

Arrangements for winter feed should be pushed on. For a well 
balanced winter ration, in addition to good quality veld hay, a succulent 
feed such as maize silage, majordas or pumpkins and a legume hay such as 
velvet beans, cowpeas or dolichos beans are essential. The milk supply will 
begin to decrease. In the case of cows rearing calves it is often good 
policy in this month to cease milking cows and to allow the cal to get 
all the milk from now on. Slightly increase the amount of grain to the 
dairy cows and increase the proportion of protein concentrate in the dairy 
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cow mixture to make good the usual loss of feeding value in the grass. 
Bullocks fattening on grass will do better for a daily ration of some 
succulent feed such as green mealies or sweet potato topSj unless a supply 
of green grass is still available. 

Calves which are under two months old should be kept in and allowed 
to nibble at well-got hay; at the same time a little dry mealie meal and 
monkey nut cake will do them good and teach them to eat concentrates. 
An ample supply of clean water should be provided in the calf run. 

Ewes should now commence lambing. Eun the big udder ewes 
with iambs separate. If the grass has gone off the ewes and lambs should 
have access to some green feed for an hour or two daily. Continue dosing 
as for February. If hookworm is present dose now and keep ewes and 
lambs especially away from vleis. 


APRIL. 

CattU . — ^Where winter conditions are good, early spring calves may be 
weaned now, but a common practice is to allow them to run with their 
dams until the early rains. Where supplementary feed is available, April 
to June are probably the best months of the year for cows to calve in. 
These months also suit the dairy farmer. Dry off cows which will not pay 
for a grain ration during the winter. Bullocks for winter fattening should 
be penned from now on. Steers fat off the grass in April are easily and 
cheaply topped off. 

The season of abundant green pasture is over, and the natural grazing, 
unless supplemented by some green food or succulent roughage, is not 
sufficient to maintain a full flow of milk. The most economical supplement 
to veld grazing at this time is maize silage or green maize, and this should 
be fed in liberal quantities to all milking cows and growing stock. A few 
pounds of concentrates in addition would also be of great benefit to the 
milking cows, which should not be compelled to subsist entirely on veld 
hay and silage. 

Sh^ep , — See that ewes and lambs have sufficient feed and continue 
dosing for wirevrorms and bankrot worm. 

MAY. 

Cattle.— -'Ey the middle of this month dairy cattle will require more 
serious attention in the matter of feed. Grass should be cut for bedding, 
and both cows and calves, if the weather is too cold, should be well bedded 
down at night from now onwards, and cowsheds should be put in good 
repair. Attention should be given to the water supplies, and care taken 
that they are clean and sufficient. 

Boggy sources of water supply are a frequent source of loss of cattle 
daring the winter months. With adequate water supplies cattle can with- 
stand considerable shortage of grazing. Weaners should be fed a good 
roughage ration— with or without a small allowance of grain, depending 
on circumstances— to keep them growing through the winter months. 

Get in the bullocks for winter fattening. 

Sheep . — Especially from now on the ewes and lambs should have 
ad^uate feed such as green oats and barley or bean hay and a little maize. 
This will ensure an adequate supply of milk and hence good thrifty lambs. 
Dose for nodular worm. 

' JUNE.' . ■ V ' 

Oattie.’^-Cows mtb autumn cidyes ^ould be kept in tbe more sheltered 
paddocks. A watchful eye should be kept on ail watering places in order 
to prevent their being fouled or stopped up. Where winter calves are 
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required, the bulls should be kept out of the herd until the end of July 
at least, and, in the meantime, they should be well fed and cared for in 
order to fit them for their work. The three watchwords in the dairy herd 
should he feed, shelter and bedding from now onwards. 

At this period of the year winter feeding of dairy stock should com- 
mence in real earnest. The milking cows should now be in fairly good 
condition, and in order to maintain a full flow of milk throughout the cold, 
dry months of winter, it is essential that liberal feeding be practised. As 
far as possible an attempt should be made to imitate summer conditions 
by feeding an abundance of succulent and palatable food. Maize silage, 
sweet potatoes, pumpkins, etc., are very useful for this purpose, but these 
feeds should be supplemented by dry roughage of good quality, preferably 
a legume hay, and a liberal allowance of mixed concentrates. 

For dairy heifers, weaned calves, etc., there is possibly no better ration 
than one consisting of maize silage, legume hay and a small portion of mixed 
concentrates, and these feeds, if supplied in liberal quantities, should serve 
to keep the young stock in a thrifty, growing condition. 

Sheep . — Continue to feed the ewes and lambs well. It is of considerable 
assistance against parasites. Dose again at three weekly intervals for wire- 
worm and bankrot worm. 


DAIRYING. 

JANUAEY. 

Under the weather conditions which now obtain, cream should be des- 
patched to the creamery at least three times a week. It is of the greatest 
importance that cream should be cooled immediately after separation, and 
should be kept cool while on the farm and whilst in transit to the railway 
station or siding. While the cream is being cooled, it should be frequently 
stirred, using a stirrer with a plunger attachment. Warm, freshly 
separated cream should not be mixed with old cream which has already 
been cooled. Cool the fresh cream first and then mix thoroughly with the 
old cream. Gassiness is a common defect in the cream received at the 
creameries at this time of the year, and is caused by gas-producing 
organisms with which the milk and cream are contaminated. These 
organisms abound in mud, manure, stagnant water, etc., and develop and* 
multiply very rapidly at high temperatoes. Any precautions therefore 
which may be taken to eliminate dirt, manure, etc., from the milk and to 
keep the cream cool will prevent the development of gassiness. 

As the night temperatures are fairly high, cheese-makers should not 
attempt to use night’s milk for cheese-making ; morning’s inilk plus a starter 
will give the best results, Gouda cheese-making operations are* not 
usually successful at this season of the year, owing to the poor quality of 
the milk and the prevalence of gassiness. This type of cheese is best 
manufactured during March and subsequent months. 

FEBRUARY. 

This is norinaliy the flush season as far as dairy produce is concerned; 
dairy cattle are usually in good condition and cows of average capacity 
should be able to subsist and maintain a full flow of milk on veld grazing 
alone. 

The cheese in the storeroom is apt to develop mould during wet 
weather. If the cheese is well made and pressed and has a smooth rind, this 
mould is merely superficial and will not penetrate into the body of the 
cheese. Rubbing the cheese with a cloth moistened with a weak sqln^n 
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of formalin or permanganate of potash usually checks the development of 
mould. During these months care must be taken not to use over-acid milk 
for cheese-making, and great care should also be taken of the starter. If 
this latter shows any signs of gassiness or develops any disagreeable flavour 
or odour it should be discarded and replaced by a fresh, clean starter. 
The cheese storeroom must be kept dark and flies excluded. 

MARCH. 

This is usually the most favourable month of the year for dairy opera- 
tions. Cooler nights are now in evidence, and there is usually little 
difficulty in maintaining a low temperature in the dairy and cheese-room. 
If elementary precautions are taken, all cream should be first grade, and 
first-class cheese should be made, as a gassy condition of the milk is rare. 
Dairy cows, unless they are very high producers, can go without extra 
rations, because the grass is now in seed and grazing is ample. The cheese 
storeroom is generally full of cheese, and care should be taken to turn 
the cheese regularly. The windows and doors should be opened at night 
and closed in the daytime. A little mould on the cheese will not affect 
its quality, but if the mould is excessive the cheese should be rubbed daily. 

APRIL. 

At this season of the year the milking kraal is generally fai‘ from 
clean owing to the excessive amount of mud or dust which has accumu- 
lated during the latter part of the rainy season, and in consequence 
farmers invariably have trouble in producing first-grade cream. Every 
endeavour should be made to erect a small milking shed in which four or 
five cows or more can be milked at a time, and every effort should be made 
to keep the cows clean. The udders should be wiped before milking with 
a clean, damp cloth, and the farmer should see that the natives’ hands are 
washed with soap and clean water before and after each milking. 

If butter is made, the cream and washing water should be put out 
overnight, and if the cream is chmmed early the following morning, very 
little Sfficulty should be experienced in obtaining a good grain and a firm 
body in the butter. 

Pi-om this time of the year onwards, cheese making operations are 
usually most successful. The evening’s milk should not be kept in the 
dairy, but should be placed outside and covered over with butter muslin, 
cheese cloth or mosquito gauze netting. Care should always be exercised, 
however, in using evening’s milk. Morning’s milk plus a starter usually 
gives the best quality, and if a starter is used, care should be taken that 
it shows no signs of gasiness or off flavours. 

MAY-JUNH. 

At this time of the year the farmer should experience very little difficulty 
in producing cream of first-grade quality. During the winter months the 
separator should he adjusted so as to deliver cream testing 40 per cent, 
butter fat. 

On exceptionally cold days care should be taken that the milk is not 
allowed to become too cold before sepai*ation — for efficient skimming, the 
milk should be separated immediately after milking and at a temperature 
not lower than 90 degrees F. 

Farmers engaged in butter-making are usually successful in obtaining 
a good grain and firm body in butter at this season of the year. During cold 
weather it is frequently: necessary to warm the cream for churning. The 
most saiislaetOry metm>d of warming the cream to the |Krop^ 
temperature is to place the bucket or receptacle containing the cream in a 
tub or bath of water at a temperature of about 95 F., stir the 

cream frequently and replace the water when cold. 
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Under the cool conditions which obtain from this time of the year 
onwards, cheese-making operations are usually most successful. 

Care should always be exercised, however, in using evening’s milk. 
If the milk is over-acid it should not be used, or a hard, dry cheese will 
result. Morning’s milk plus a starter usually gives the best quality of 
cheese. The starter should have a clean sour taste and smell. In early 
winter, milk for cheese-making frequently contains a high percentage of fat, 
and in order to firm the curd properly in the whey it is usually necessary 
to raise the scalding temperature a few degrees. 


VETERINARY. 

JANUARY-MAY, 

Tick life will be very active and in consequence tick-borne disease in 
evidence, especially redwater and galisickness, and in districts where the 
bont tick prevails heartwater in cattle and sheep must be expected. Regular 
dipping to destroy tick life and minimise losses from disease should be 
conscientiously carried out. Horse sickness may be expected during these 
months and until the first frosts appear, usually about June. Blue tongue 
in sheep will be prevalent in uninoculated sheep. The inoculation of sheep 
against this disease should not be undertaken in the wet season unless 
animals can be kept under cover for 21 days following inoculation, and on 
account of possible abortion resulting, ewes in lamb should not be inoculated. 
Screw worm may be prevalent. 

JUNE-SEPTEMBER. 

After the first frost danger of horse sickness should disappear and blue 
tongue in sheep should be very little in evidence, sheep should be inoculated 
against this disease. Although cases of redwater and galisickness occur 
all the year round, these diseases should not be prevalent. Scab in sheep 
and goats is a winter poverty disease and may be in evidence. Vegetable 
poisoning may be in evidence towards the end of August, especially on 
burnt veldt and with the first appearance of young green shoots. 

OCTOBER-DECEMBER. 

The first rains may be expected during this period and due to heat 
and moisture tick life will become active and cases of redwater and gall- 
sickness and other tick-borne diseases may be expected.^ Occasional horse- 
sickness may occur during December. Vegetable poisoning may stilTbe in 
evidence unless grazing becomes good. 
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Spacing Maize.—Tbe following letter was receiTed from 
Capt. J. M. Moubray, Chipoli, Sbamya: — 

‘^In order to see if witcbweed could be more easily con- 
trolled I planted one land of maize tbis season witb the rows 
six feet apart and the grains nine inches from each other in 
the rows. This method gives the same stand per acre as with 
three foot rows and the plants eighteen inches apart. Whether 
wide planting is better in a wet year I cannot say , but in the 
six foot rows the plants seem more vigorous and the cobs larger 
than in the three foot rows. The wide spacing has shown me 
that a native will cover more ground per day in ground so 
planted than with narrower rows. Supervision is easier and the 
chances of leaving growing witchweed behind are less. Burtt- 
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Davy does not go into yields where the spacing is as wide as 
6 feet and there seems to be little data on the effect of sunlight 
on crop yield. When I recently returned from a short holiday 
I asked one of my natives how the maize looked on a certain 
field, and he replied, ^ Master, the mealies are so big that 
when you walk through them in the day time it is dark/ 
It is quite obvious that in such a stand only a certain propor- 
tion of the foliage can be exposed to the sunlight. In the 
early part of the season a single section of a spring tooth 
harrow can be worked in maize spaced at six feet, and many 
farmers consider this the most efficient weeder. Perhaps, Sir, 
you can give some very good reasons why six foot spacing is 
not more generally used, as my results so far point to no 
diminution in yield. As shown by washouts the feeder roots 
completely fill the space between the rows. So far this season 
witchweed infestation is much lighter here than last year.’^ 

Re^ly hy the Division of Agriculture,— The practice of 
spacing maize at 6 feet by 9 inches on land infested with 
witchweed has been recommended by this Department for 
several years, since it enables hand labour on the control of 
witchweed to be greatly economised by the use of a section of 
a spring-tooth harrow between the rows. Mr. G. P. Ingram, 
of Concession, has used this system of planting and cultiva- 
tion with great success for several years past, making one 
stroke of the harrow close against one row of maize, and on 
the return journey working the harrow close against the other 
row. In this way he has found that very little of the parasite 
is left (in the rows of maize) to be removed by hand. 

As Capt. Moubray points out, a further advantage of this 
system of planting is that supervision of the work of con- 
trolling witchweed is also rendered much easier, and also its 
destruction by hoeing, instead of harrowing, where this is 
necessary owing to ebntinuous wet weather, or the blowing 
down of much of the maize. 

Pive series of experiments w'ere carried out by this 
Department on the Salisbury Experiment Station during the 
four seasons 1930-31 to 1933-34 to investigate the effect of (1) 
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wide-spacing of maize on tlie yield of grain per acre, and (2) 
tlie sowing of bean bay crops between the rows, with, tbe 
following results ; — 


Yields of Maize in Bags per Aci^e, 


Distance of 
spacing. 

No. of plants 
per acre. 

Season 

1933-34. 

Season 

1932-33. 

Season 1931-32. 

Series 1. Series 2. 

Season 

1930-31. 

I 

Average 

4 seasons 
(18 plots). 

3 ft. X 

18 ins. 

9,680 

22.14 

16.61 

24.53 

22.50 

14.79 

20.11 

6 ft. X 

9 ins. 

9,680 

22.48 

16.55 

24.35 

23.76 

12.88 

20.00 

9 ft. X 

6 ins. 

9,680 

19.03 

16.00 

21,95 

18.63 

11.24 

17.35 

9 ft. X 

9 ins. 

6.453 

17.75 

15.50 

19.45 

17.96 

11.28 

16.39 

9 ft. X 

9 ins. 

tBeans 

17.18 

15.59 

18.56 

17.25 

10.67 

15.86 


Tbe seasons 1930-31 and 1932-33 were unfayourable, and 
tbe three other seasons were favourable. 

These results show that although there was little or no 
difference in yield between the standard spacing of 3 ft. x 
18 ins. and the somewhat wide spacing of 6 ft. x 9 ins., there 
was a decrease of 13 to 18 per cent, when the space between 
the rows was widened to 9 feet. A further reduction in yield 
took place as a result of the space between the plants in the 
widely-spaced rows being increased to 9 inches instead of 
6 inches, and the competition caused by the sowing of cow- 
peas and soya beans between the rows of maize after the last 
cultivation at the end of January was responsible for a further 
decrease in the yield of maize. In this case the maize yielded 
under 80 per cent, of the 3 rield obtained from the normal 
spacing. The amount of dry fodder produced by the bean 
crop was very small, averaging only half a ton per acre. The 
collection of the hay from between the rows of maize would 
require a larger expenditure for labour than the harvesting 
of a normal crop from the open land, and it is doubtful 
therefore whether the small crop of hay obtained by the 
former method would compensate for theloss in yield of maize, 
and the cost of seed and labour involved in its production. 
It is also obvious that the growing of another crop between 
the maize where witchweed infests the soil will handicap the 
maize unduly, and also render it much more difficult to destroy 
the parasite. 
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As a means of economising liand labour and of reducing 
the cost of witcliweed eradication, spacing maize at 6 feet by 
9 inches and the use of a section of a spring-tooth harrow are 
to be strongly recommended. 

Another means of economising hand labour, which has 
been recommended for many years by this Department, is the 
use of single oxen, mules, and donkeys for inter-row cultiva- 
tion, after the use of two oxen abreast becomes impossible. As 
far as is known Capt. Moubray is the only gentleman who has 
put this into practice. He has used donkeys for this purpose 
for a number of years, and it is believed that all his inter-row 
cultivation is done by donkeys. 


Pastures for Figs.— Although young pigs will not grow 
rapidly if given only bulky foods — such as pasture — ^because 
of the limited capacity of their digestive tract, approxi- 
mately one-third of their diet may consist of good pasture. 
In the case of dry sows, four-fifths of the diet may be pro- 
Tided as pasture. 

Pasture, being relatively cheap fodder, should be used 
to the greatest economic capacity in pig feeding. Not only 
does grazing provide pigs with cheap food, but it provides a 
measure of insurance against deficiencies of minerals and 
vitamins which are likely to occur when pigs are intensively 
housed and hand-fed. 

Pigs require a relatively high proportion of protein in 
their food, and they are unable to cope with large amounts 
of fibre; it is, therefore, desirable to graze pigs on pasture or 
forage crops when they are young and succulent. 

Annual forage crops have the advantage of yielding 
large quantities of green feed in a short time; also, the 
practice of ploughing and planting pig paddocks twice a year 
is a satisfactory method of providing sanitation and control 
of parasites in the pigg^^ry. However, some permanent 
pasture is usually desirable in the piggery, hut it should be 
stocked lightly and given frequent rests to preserve the stand 
and iu prevent fouling of the paddock. 

Wherever it can be grown> lucerne provides the best per- 
manent pasture for pigs, but to prevent the pigs from rooting 
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and spoiling the lucerne plants tlieir snouts sliould be either 
cut or ringed. When lucerne cahhot be used Kikuyu grass 
is a very good substitute. Kikuyu has the advantage of being 
able to withstand severe grazing and rooting, and will quickly 
recover from drastic treatment by the pigs. It is a palatable 
and nutritious grass, and will thrive under a wide range of 
climatic and soil conditions. — {Queensland Agricultural 
Journal.) 

Wintersome and Legume Silage.—The following, enquiry 
and reply are published for general information: — 

‘"We have read with much interest an article which 
appeared on page 1439 in the issue of The Farmers^ Weehly 
dated 2nd February, under the heading “Ensiling Legumes 
with Wintersome,’^ dealing with experiments carried out by 
your Department, and shall be much obliged if you will let 
us have details of same,’’ 

Reply : — “In reply to your letter of the 7th instant, I 
beg to submit the following report by Mr. H. 0. Arnold, 
Manager of the Salisbury Experiment Station, on the results 
of Wintersome and legume sHage. 

It is hardly possible to supply full details of all of our 
molasses and Wintersome silage trials, and the details 
required are not clearly stated. The following are supplied, 
trusting they will meet the case- — ’ * 

“Somerset” velvet beans produce heavier crops than any 
of the other legumes which can be grown under summer rain- 
fall conditions, and is therefore our most valuable source of 
protein. Wintersome belongs to the kaffir corn family, and 
although its fodder is low in protein the sugary jiiice con- 
tained in the stalks makes it particularly palatable to the 
cattle. ■ *'' ” * " 

At the time these experiments were commenced molasses 
was top expensive to use for silage making in this Cojony, 
and it was suggested that Wintersome fodder could be used 
instead. ' " 

Trials in which velvet bean foiJder was ensiled, l^th 
and without molasses, were made me season, and these sbowel 

T r ' v * I* . . . . - , -..in/ J-.1 
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that altlioDgli the velvet bean cured quite well by itself it was 
not palatable to the cattle. The addition of molasses had the 
effect of increasing its palatability. In the following season 
a mixture containing one-half velvet bean fodder and one-half 
of Wintersoine fodder was ensiled, and in another pit velvet 
bean fodder was again ensiled by itself. Representative 
samples were prepared of each kind of material for chemical 
analysis. A part of each vsample was taken for analysis in 
fresh condition, and the other part of each of the samples was 
enclosed in a net and ensiled in the middle of the bulk of the 
corresponding material. 

The silage was made about the middle of April from 
crops which were sown at the end of the preceding November. 

The silos were opened five months after the material was 
put into them, and it was fed over a period of several days. 
The samples for chemical analysis were re-covered and duly 
analysed by the Chemical Branch of this Department. This 
analysis indicated that there had not been appreciable loss 
of protein from the velvet been when it was ensiled by itself, 
but when it was fed to the cattle they did not eat it readily. 
Nevertheless, they ate it well enough when it was mixed with 
other fodder and meal, to derive full benefit from it. The 
material which consisted of Wintersome and velvet bean 
mixed, had a molasses scent and was very readily eaten by 
the cattle without the addition of other food or spice of any 
kind. The analysis of the velvet bean fodder, after separating 
it from the Wintersome fodder with which it had been ensiled, 
showed that it contained 0.5 per cent, less protein than the 
fresh materiai. 

In the tabulation below is shown the protein content 
calculated on 100 per cent, of dry matter of (a) molasses 
treated velvet bean fodder and (&) Wintersome treated velvet 
bean fodder, both before and after the ensiling process. 


Protein Content of Velvet Bean Fodder and Silage- 



iVesli Fodder. 

Cured Fodder 



(Silage). 

(a) Mola^es treated ... ... ... 

12.9%. 

10.T% 

(b) Wintersome treated 

14.6% 

14.1% 
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Tliese results indicate that there was a much smaller loss 
of protein during the curing process when Wintersome fodder 
was used than there was in the molasses-treated material. It 
is safe to assume therefore that when Wintersome fodder is 
well mixed with yelyet bean in the proportion of 50-50 it is 
as effective as molasses in reducing the loss of protein which 
may taie place during the curing process, and it is also as 
useful for increasing the palatability of the legume. It may 
be pointed out that in order to secure these results the Winter- 
some fodder should not be either too j^oung or too old; from 
four to five months old is the best time. The basic principles 
for making molasses silage should also be adhered to. 

Experiments at Matopos (unpublished) showed that a 
mixture of two-thirds velvet bean fodder and one-third Win- 
tersome fodder were satisfactory.^^ 


The Milk Problem in Europe.— It is interesting to note the 
conclusion arrived at by five experts who studied the condi- 
tions found in Great Britain, Norway, Sweden, Denmark, 
Holland and Switzerland, and published recently in the 
Bulletin of the Health Department. The nutritional, 
hygenic, economic and social aspects within these countries 
have been studied in considerable detail, and the conclusions 
and recommendations number 36 points. They report that 
too little attention is being devoted to the proper feeding of 
dairy cows. For human consumption milk ought to be both 
clean and safe. Veterinary supervision over production is 
advocated, and medical supervision over distribution. If 
pasteurisation were compulsory there is reason to believe that 
infection from milk would he completely prevented. Milk 
should be graded and the produce paid for on the basis of 
quality, but milk for liquid consumption should not be graded. 
Only the best milk available should he directed to the liquid 
market. There is reason to believe that if the cost of liquid 
milk could be appreciably lowered there would be a substantial 
increase in demand for it. It is believed that the future of 
of the Dairy Industry lies in the elimination of the small. 
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and concentration into tlie hands of the large distributors. 
The consumption of milk increases directly with the size of 
the income and inversely with the number in the family. So 
long as purchasing power is inadequate social measures are 
necessary. Of these the milk in schools scheme and the Oslo 
breakfast are specially commended. The effect of propaganda 
in increasing consumption is thought to be over-estimated. 
The best possible method is to ensure the provision of a supply 
of clean and safe milk. 





Young affected plant in the field. Note sudden transition from normal 
leaves to the very small distorted leaves bunched in the centre. 
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A New and Serious Disease of 
Tobacco in S. Rhodesia. 


PEELIMINAET NOTE. 


By Gr. M. WiCKENS, Ph.D., Plant Pathologist, 

Tobacco Research Station^ Trelawney. 


During the season 1936-37 the writer^s attention was 
drawn to a peculiar disease of tobacco that had broken out on 
one or two farms in the Umvukwes area. Recently informa- 
tion has come to hand that a late-planted 45-acre land on one 
of these farms gave a negligible yield as a result of this 
disease, and that further outbreaks have occurred this season 
on a number of farms in the same district. Towards the end 
of last season one plant showing symptoms of the disease was 
found on the Station. 

During the current season the writer has seen the disease 
on a farm in the Trelawney area, where in the centre of a large 
field some four to five hundred young plants were affected. 
The disease is also present here on the Station in almost every 
land, but is restricted to a few small patches and has not done 
any serious damage. 

In the season 1936-37 it was not possible to do more than 
carry out a few simple preliminary experiments, which 
established that the disease could not be mechanically trans- 
mitted by handling. With improved facilities and the 
occurrence of the disease here on the Station fairly early in 
the current season, the writer has been able to study the 
disease both experimentally and by detailed field observations. 

Prom the results of this work so far obtained it is evident 
that the disease may under certain conditions spread rapidly 
through fields of tobacco and cause very serious losses. The 
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object of tMs preliminary note is to acquaint growers witb. tbe 
nature of this disease, in tbe kope tbat all tbose wko bave 
seen it in tbeir lands will communicate witb tbe writer so tbat 
tbe extent of its distribution through tbe Colony may be 
accurately gauged. 

Symptoms.—Tbe symptoms of this disease in tbe field are 
somewhat variable, and it is not proposed in this note to give 
a detailed technical description of tbe full symptom expression. 
It will suffice to describe briefly tbe most obvious of tbe 
abnormalities. 

Tbe most striking symptoms, which are clearly brought 
out in tbe accompanying photographs, are severe stunting of 
tbe main stem and violent distortion of tbe young leaves. Tbe 
nature of tbe leaf distortion can best be pictured by imagining 
tbe leaf blade to be a piece of material and tbe midribs and 
veins to be puckering threads run through it. 

When plants become infected at a comparatively young 
stage there occurs an almost complete cessation of growth of 
tbe main stem, and tbe transition from healthy to severely 
distorted leaves is rather sudden. This gives tbe plants tbe 
appearance of a rosette, witb healthy leaves spread out 
horizontally all round and the very small distorted younger 
leaves forming in the centre a tightly bunched knot. 

Quite commonly affected plants do not adopt this rosette 
habit, or if they do may later grow out of it somewhat. In 
such cases the main stem, although making some growth, still 
remains rather stunted, and the leaves, although not so 
severely puckered as those in the centres of the rosettes, are 
still small and distorted. A characteristic feature of the leaf 
distortion in such partially recovering or less severely affected 
plants is the sharp curling under of the leaf blades at the tips. 
Often, in plants that become infected somewhat later in life, 
the plant is more severely affected on one side than the other, 
and this, owing to growth of the main stem being checked 
more on one side than the other, causes the flower head to be 
bent over, sometimes so much, that it points downwards to the 
ground. 
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Nature of the Disease and Means of Transmis^on.— -Although 
it is not possible at present to be quite certain, all the experi- 
mental evidence so far obtained points to this being a virus 
disease transmitted by the aphid Myzus yevsicaey the common 
tobacco greenfly. Further experiments carried out this year 
confirm the fact that the disease is not mechanically trans- 
missible by handling. 

Preliminary Suggestions for Control.— Plants that become 
infected early in life have never been observed to recover suffi- 
ciently to be of any commercial value, and prompt roguing 
and destruction of such plants is obviously desirable. If it be 
finally established that greenfly are the agents by which the 
disease is spread from plant to plant, it will be necessary also 
to take steps to control this insect. 

By the time this article is published reaping will at least 
be well on the way, and no measures taken now wall appre- 
ciably affect the current season’s crop, except perhaps on very 
late planted lands. But it is highly probable that the disease 
is carried over the winter in some natural host other than 
tobacco, and the roguing and destruction of every affected 
plant, at least as soon as every reapable leaf is removed, will 
lessen the chances of survival over the dry season. It is 
perhaps hardly necessary to add that the presence in the 
Colony of this new disease makes the early removal of stalks 
from the land after reaping is finished, and immediate 
destruction of volunteer plants discovered during the dry 
season — measures that have proved so successful in the control 
of the whitefly-transmitted leaf curl — all the more essential. 

Concluding Notes.— This disease, which is quite distinct 
from the well known whitefly-transmitted leaf curl, is new to 
the Colony. It has points in common with the Eotterdam B 
disease that occurs in the Dutch East Indies, and with Krom- 
nek, but seems to be distinct from these also. As far as the 
writer has been able so far to discover from the literature 
available, the disease is not only new to Ehodesia but, at least 
in so far as it affects tobacco, new to science. It is, therefore, 
as regards the chances of its causing widespread damage, at 
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present ratiier an unknown quantity. Reports iroin growers 
who haye seen this disease in their fields would be of great 
assistance, for if such reports show that during the present 
season it has been widely distributed over the Colony and has 
caused appreciable damage in affected fields, it will be 
essential that much time be devoted to further study. In 
particular, information as to when the disease was first seen, 
the extent of its spread, the variety affected, and the occur- 
rence of greenfly, would be useful. In case there be any doubt 
as to the identity of the disease seen in the fields with that 
described here, the writer would be glad to receive specimens 
for examination. 
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FARM ROADS. 


By Stuart Chandler, Chief Eoad Engineer. 


The large increased use of motor transport by farmers has 
made road constrnctioh on farms a more vital need than in the 
past. It is now well recognised that it pays to make good 
roads even on farms as, in the end, they save time, money and 
soil and reduce the upkeep of vehicles, whether motor vehicles 
or animal-drawn. 

No hard and fast specification can he laid down for the 
construction of farm roads, as these must of necessity be built 
to suit individual needs but, as a general practice, an ordinary 
farm road need not be more than 15 feet in width and, in 
most cases, a suitable graded dirt road will meet all needs. 

The first thing to be done, of course, is to select the best 
alignment. This, as far as possible, should be kept on the 
highest ground, as by so doing it avoids any large catchment 
of water which has otherwise to be disposed of, but it is 
realised that this is not always possible as, owing to existing 
lands, the road can only be placed on the ground that is left 
available. However, assuming that the line of road has been 
selected, it is first necessary to take out all stumps and vegeta- 
tion for a width of 20 feet. The 15 feet road should then be 
kept on the lower side of this 20 feet and should be made by 
excavating to a depth of 6 inches on each side of the 15 feet 
and cambering this up for a width of 3 feet on each side, the 
spoil thus obtained should then be thrown into the centre of 
the road and raked over smoothly. This then should give, 
when settled, the correct camber; one that will enable vehicles 
to keep on the road in either dry or wet weather unless the 
soil is of a red clay, which becomes very slippery when wet. 
This difficulty could be overcome by either mixing a layer of 
sand with the top surface or by placing on about 2 inches of 
gravel. 

At every 100 yard, more or less, intervals, mitre drains 
should be cut on a down slope and at an angle of about 45 
degrees from the line of road for the purpose of taking away 
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any water lying alongside tlie road. On tlie top side these 
drains should be led into the catchwater drain and on the 
bottom side should be led into the veld. The angle quoted 
must not be rigidly adhered to, as it must be varied according 
to the slope, especially on the lower side, where the angle 
should be such as to allow of the flow of water being just 
sufficient to clear the road without causing erosion. 

In places where the ground is liable to be boggy, it is 
necessary for the road to be gravelled and hard. A layer of 
6 inches of gravel should be placed on the road, preferably in 
two layers of 3 inches each, the first layer to be consolidated 
by traffic before the second one is superimposed. This gravel 
should be laid with a camber of about 1 in 24. There need 
be no special foundations put in prior to the laying of gravel, 
as it will be found that if large stones are placed at the 
bottom they will either sink in the mud or come through to 
the surface, whereas a layer of gravel, well consolidated and 
forming a mat, will sink in but veiy^ little. 

When the gravel is laid, it should be dumped at least 
two yards in front of where it is to be settled so that each 
shovel full that is thrown on the road is put on separately. 
If it is dumped immediately in front of the road being made 
and then merely levelled off, it will be found that the finished 
road will be bumpy, due to the fact that the bottom portion 
of the dump settles hard and that pushed off the dump to be 
levelled out still remains unconsolidated. 

The most important matter on any road, whether built of 
dirt or gravel, is that of drainage. Catchwater drains must 
be built on the top side of the road on the remaining 5 feet. 
They should be placed about 5 feet away from the edge of the 
road. These drains, of course, must vary in size according to 
the amount of catchment area above them, hut an average 
size can he taken as 2 feet wide and 9 inches deep. It is not 
advisable to have the drains deeper than necessary. It is far 
better to have them wider to carry the water, as by this means 
there is not so much danger of soil erosion. 

Invert drains must be placed across the road at the lowest 
points. These invert drains* should be constructed 45 feet 
wide, that is 15 feet flat in the bottom and 16 feet on each 
slope. The drains should be about 12 inches deep and, to 
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make a lasting job, they should be stone pitched throughout. 
The stones of the pitching should be placed on edge and, as 
far as possible, should be placed at right angles to the traffic, 
but this is not absolutely necessary. The iuTert drain should 
have a fall of about 9 inches in the 15 feet width. This will 
allow the water to flow through without scouring and without 
depositing silt. These drains can be made by merely putting 
a layer of gravel, but they are not so effective as when they 
are stone pitched, as it will be found that after a heavy rain 
the gravel will nearly always scour out into a narrow channel 
at the bottom. 

In constructing a road across a vlei, the most difficult 
matter is that of drainage, as vleis are usually so hat that 
it is not an easy matter to get the water away. In this case 
the road should first be built up to a height of one foot with 
ground excavated from the drains and from the side cut of 
the road and afterwards a layer of gravel 6 inches deep placed 
on the top. There should be a catchwater drain on each side 
of the road and inverts should be placed at fairly frequent 
intervals. 

Where a farm road join a main road, the greatest care 
should be taken to see that all bush is cut down on the side 
of the road so as to give a clear view of on-coming traffic and 
the farm road should be splayed off at each corner so as to 
make the 15 feet width into a 30 feet width where it joins the 
main road. It is advisable, if possible, that the farm road 
should meet the main road at right angles. 

The road work does not cease after the road has been 
made. It is most essential that regular maintenance should 
be given to it. This consists chiefly in raking over any ruts 
that have been caused by heavy traffic, which will avoid the 
water running down the centre of the road in keeping the 
sides of the road clear of grass to allow the water a clear run- 
off, and by seeing that the catchwater and other drains are 
kept clear of growth and silt. If this is not done, the work 
put in in the construction will soon be wasted. 

If any farmer is in doubt as to the methods of carrying 
out this work, the Eoads Department will always be willing 
to give any possible advice on the subject and all enquiries 
will be dealt with as promptly as possible. 



188 


THE EHODESIA AGKICtTLTTJEAL JOTJENAL. 


Effect of Age on the Nutritive 
Value of Kikuyu Grass. 


By a. J. Taylor, Union of Sontli Africa Department of 
Agriculture Press Service. 


The well-known saying of Dean Swift in praise of the 
man who makes two blades of grass grow where only one grew 
before, contains an underlying truth which is not fully appre- 
ciated by those who quote the saying, and, perhaps, it w^as 
not appreciated by the famous Dean himself. 

It should be noted that he referred to " ^blades’ ' of grass, 
not to grass in general. Are we then to reckon Dean Swift 
among the pioneers of modern grassland ideas? Modern 
pasture management aims particularly at encouraging the 
growth of the blade or leaf of the plant rather than a general 
increase in yield or herbage. Eesearch has shown that the 
feeding value of the leaf is much greater than that of the stem 
of grass, particularly when the leafage is young and growing 
vigorously. 

Numex’ous samples of kikuyu grass at various stages of 
growth have been analysed at Cedara, and the results of a few 
of these analyses are given in order to indicate the differences 
between leaf and stem and between young vigorously growing 
grass and more mature herbage. A sample of old, withered 
gra§s is also included to indicate the deterioration of kikuyu 
under such conditions. 

Bifierences between Leaf and Stem.-“Kikuyu (clippings), 
crude protein 24.5 per cent., crude fibre 20.0 per cent., total 
ash iO.2 per cent., soluble ash 8.9 per cent., lime 0.40 per 
cent., phosphoric oxide 1.00 per cent. Kikuyu (12 to 20 
inches long), leaf and stem respectively, crtide protein 13.3 
and 11.6 per cent,, crude fibre 30.5 and 33.9 per cent., total 
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asli 7.6 and 7.6 per cent., soluble asli 6.2 and 6.1 per cent., 
linie 0.60 and 0.48 per cent., ptosplioric oxide 0.45 and 0.44 
per cent. Eikuyu (old witliered), crude protein 5.2 per cent., 
crude fibre 31.7 per cent., total asb 7.1 per cent., soluble asb 
3.6 per cent., lime 0.72 per cent., pbospboric oxide 0.21 per 
cent. Paspalum (18 to 24 inches long), leaf and stem respec- 
tively, crude protein 13,3 and 8.8 per cent., crude fibre 36.2 
and 43.2 per cent., total asb 6.9 and 6.4 per cent., soluble 
asb 5.2 and 5.3 per cent., lime 0.66 and 0.32 per cent., pbos- 
pboric oxide 0.39 and 0,37 per cent. Cocksfoot, leaf and stem 
respectively, crude protein 12.2 and 8.3 per cent., crude fibre 
26.4 and 35.5 per cent., total asb 9.8 and 7.3 per cent., soluble 
asb 5.4 and 4.1 per cent. 

The ^ ^clippings” represent leaf growth in a ver^'' young 
stage, the material eaten by stock on properly-managed, 'well- 
manured, regularly-graced kikuyu pastures. 

The samples which were separated into ‘leaf’’ and 
“stem” were obtained from demonstration plots which were 
not grazed and carried grass which was more mature, the 
length ranging from 12 to 24 inches. 

The first point to be noted is that this older material is 
much inferior in composition and feeding value to correctly 
managed pasture grass collected from the grazing camps, 
since the protein, ash and phosphoric oxide percentages are 
little more than half those found in the case of young 
“clippings,” whilst the fibre is 50 per cent, higher, even in 
the “leaf.” There is an increase in the lime content of the 
more mature grass, a phenomenon commonly noted in more 
mature herbage as compared with very young growth. The 
high figures quoted for the “clippings” are not exceptional, 
and are in good agreement with the results of numerous 
analyses of such pastures. 

The stem is more fibrous than the leaf, and its protein 
content is lower; the ash figures show little difference, but the 
leaf is richer in the important minerals, viz., lime and phos- 
phorus. In this respect, kikuyu shows less difference between 
leaf and stem than do many other grasses. Data for Pm f alum 
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dilatatum and for cocksfoot are also given in order to indicate 
tlie position in regard to these valuable pasture grasses. 

It is plain, therefore, that in order to obtain the highest 
nutritive value from kikuyu or any pasture grass, the growth 
of the blade must be encouraged by maintaining the fertility 
of the soil at a high level, whilst the formation of the less 
valuable stem is controlled by frequent regular rotational 
grazing, so that the herbage is always kept in a young and 
rapidly growing condition. 
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Preparing Cattle for Show. 


By The Animal Husbandry Diyision. 


Eeasons for Showing, — Probably the most important reason 
for showing cattle is to advertise the breeder and to sell 
breeding stock, especially bulls. Any stock shown should 
therefore be in such condition and so selected as to be an 
advertisement to the breeder and not call for explanations, 
as is sometimes the case, as to why the animals are so small 
or in such poor condition. 

Choice of Stock.— The choice of stock for show must be 
made well in advance. The Show catalogue should be care- 
fully studied before making a selection. Nothing is so dis- 
appointing as to find out at the last moment that certain 
animals are not eligible or cannot be shown in the classes 
desired. 

Cows for exhibition should be selected if possible a year 
in advance. They should be bred to calve a few weeks before 
the Show. By this plan each cow should be at her best, with 
a large udder and have a few weeks in which to recover from 
freshening."’ This is particularly important with dairy cows. 

With young bulls and heifers such long preparation is 
unnecessary. They should be selected so as to be as near the 
maximum age as possible for the class in which they are to 
be shown. Well grown animals generally have the advantage 
over smaller ones in the same class. 

Feeding.— Animals should be shown in good flesh, not 
overfat, hut smoothly covered and firm. Animals in poor 
condition should not he shown. Overfatness is dangerous and 
many valuable breeding animals have been spoilt as breeders 
by overfattening for Show. 

No particular system of feeding is necessary. The animals 
should receive good treatment using the rations available. The 
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quantities fed should be kept well within the limits of the 
appetite. Oyerheating feeds such as an excessive amount of 
maize should not be used, especially in hot weather. Linseed 
meal is particularly valuable in fitting animals to improve 
the handling qualities of the hide. Failing linseed meal, 
ground nut cake makes a good substitute. Bran is another 
valuable feed at this time on account of its laxative and 
cooling qualities. A useful concentrate ration for fitting 
cattle is maize meal 300 lbs., bran 100 lbs., ground nut cake 
150 lbs. Ground sunflower head and seeds makes a fair substi- 
tute for bran. The quantity of roughage feeds such as silage, 
veld hay and pumpkins should be limited somewhat in the 
case of bulls in order to guard against the over-development 
of paunch. 

Exercise,— The animals should get plenty of exercise. As 
far as bulls are concerned most of this exercise should be 
obtained by leading them. In the case of heifers and cows 
a good portion of the exercise should be obtained in the same 
way. It is only by training the animals to lead well and to 
stand squarely with the head held erect that a really good 
impression can be made in the Show Ring. Patience at this 
stage is well repaid later and much trouble should be taken 
to teach an animal to lead and to stand well. The correct 
stance should be got by patiently pushing the animal back- 
ward or forward or touching the misplaced foot gently. 

Any cow, heifer, or young bull should be thoroughly 
halter-broken before it is taken into the ring and be accus- 
tomed to the usual handling given it by a judge. Old bulls 
should lead quietly on a stick. 

Stabling.— The animals should, if possible, be stabled for 
a couple of months before showing. They should be washed 
and scrubbed with soap and water and the coats thoroughly 
rinsed. To secure the maximum suppleness of skin they 
should be lightly blanketed for the last six to eight weeks. 
They should then not be allowed to remain out of doors in the 
sun without blankets, except when being exercised. The 
blanket protects the animal from flies and improves the hair 
and skin. Linen or ordinary lacking make useful blanketing 
'■■maleriais. ■ 

, , "1 ■ ‘V ' ■ ■ ' ■ ■ 




An Ayrshire cow well fitted and correctly posed. 

(Taken from the Ayi'shire Cattle Society’s Journal.) 
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The animals should be groomed daily. Grooming 
improves the coat and promotes health. The brush used should 
not be hard and a curry comb should be used very sparingly 
except to remove dirt or manure. If the animal is well bedded 
at this stage much cleansing will be saved. As a final touch 
after each grooming the coat should be smoothed off with a 
cloth. 

The animal should be washed periodically and during 
the last two weeks it can be washed to advantage every third 
or fourth day, as washing followed by blanketing aids greatly 
in producing a loose pliable skin. A good quality soap should 
be used. Persistent manure stains on white animals can be 
removed fairly effectively by plastering the stains thickly with 
a paste of finely ground charcoal and water which is brushed 
of thoroughly when dry. More than one application may be 
necessary. The hair should be clipped where necessary well 
in advance of the Show. The clipping required varies with 
the breed and quality of the hair and hide. In most breeds 
the hair round the face, withers, tail head, neck and tail, 
except the switch, is clipped. In dairy breeds the coarse hair 
on the udder is often clipped away, except the long hair on 
the milk veins, which should be left intact to emphasise the 
veins. Clipping a few weeks before the Show allows the hair 
to grow out somewhat and the coat looks softer. 

Oare of Horns and Feet.— If sufficient time is available the 
horn should be trained to grow out in the correct way for the 
breed. This is generally done by attaching cylindrical 
weights which screw on to the tops of the horns, where it is 
desired to bring the tips down, or by hanging a weight over 
a pulley over the beast’s head, where it is necessary to ‘^cock 
the horns up.” 

It is necessary to he gentle and gradual in this bending 
of the horns. The start should he made when the horns are 
young, and inexperienced breeders should consult a practical 
showman of the breed before starting to modify the horns. A 
month or two before the Show the horns should be smoothed 
with a rasp and then scraped lengthwise with a piece of glass 
until nearly smooth. They should then be finished off with 
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fine sandpaper or emery clotli. The horns should then 
be frequently polished with a mixture of powdered pumice 
stone and sweet oil until the time of the Show. 

It is often difficult to trim the feet properly unless the 
animal has been trained to stand quietly or is thrown. For 
this reason the feet are often neglected. It is not uncommon 
to see a really good animal turned down for bad feet. The 
hoofs must be trimmed to be symmetrical. This can be done 
with a hoof knife, rasp, chisel and mallet. After trimming 
the hoof should be rasped smooth. After the final smoothing 
the hoof may be oiled and rubbed to a polish. 

Transport to the Show and on the Show Ground.— The ration 
should remain the same at the Show Grounds as on the farm. 
Wherever possible arrangements should be made to send the 
home feeds with the animals. 

It is a good plan to arrange for the animals to arrive at 
the Show Grounds at least two days before the Show so that 
they can settle down and the final preparation can be made 
with plenty of time in hand. 

The night before showing the tails should be washed and 
blued if white. Thej^ should then be braided into three or 
four small braids and left overnight. When ready to show 
open up the plaits and brush out the tail, thus giving it an 
attractive fluffy appearance. 

Just before showing the use of a very little sweet oil or 
a mixture of equal parts sweet oil and alcohol on the cloth 
with which the final smoothing of the coat is to be recom- 
mended with smooth coated breeds. In beef breeds and breeds 
with long coats the final conformation may often be improved 
by brushing up the hair in parts, just before entering the 
ring, with a damp brush or a curry comb so as to cover hollows 
or smooth the outline where desired. 

If the cattle are not drinking freely they may be induced 
to take a full drink if given salt the night before. 

When in the ring the animals should be handled to show 
them off to the best advantage and catch the eye of the judge. 
Any attendants leading the cattle should be dressed cleanly 
and neatly. 
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Soil Drainage and Utilisation 
of Vleis. 


By E. H. Egberts, B.Sc.(ERg.), Assistant Irrigation 
Engineer. 


The drainage of vlei lands has been frequently effected 
in the past by cutting a central channel on a steep slope. 
While this practice is cheap and very effective in the initial 
years, it merely results in additional trouble before long, as 
the channel becomes a ^^donga” and a great deal of expense 
is involved in controlling it to avoid the total loss of the 
valuable soil brought under cultivation. Moreover, it is 
impossible to control the sub-drainage and re-constitute the 
vlei-conditions if it is desired to do so in years of low rainfall. 
It is not generally known, perhaps, that tampering with vleis 
which are definitely the sources of public streams is prohibited 
under the ‘^Water Act of 1927.^’ 

For these reasons the drainage of vlei lands has never 
been strongly advocated by this Department, and it is only 
with the adoption of proper methods of drainage that the 
reclamation of wet land should be attempted. 

There is no doubt that land exists on many farms which 
is extremely rich and capable of producing heavy yields per 
acre if it were once freed of its surplus moisture. Moreover, 
land of this type does not usually occur in large self-contained 
blocks; most frequently it is found in the form of patches or 
tongues mixed up with ^^dry” red soils, so that proper 
working of the whole area as one is very difficult. A common 
case, for instance, is that of a tongue of wet soil extending 
from the edge of an adjacent vlei. In passing, it may be 
observed that wet patches of this nature are often found to be 
extending and widening themselves as time goes on, so that 
it is possible that they are caused by the trampling action of 
cattle in the wet soil of the adjacent vlei. The extension in 
area of the wet land is also due to the higher ground being 
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maintained under cnltiTation, and tlins absorbing more 
moisture, wbicli gradually percolates down to tlie low-lying 
area. 

Necessity for Drainage. — A soil consists of an aggregation 
of a very large number of small particles, wbicli vary greatly 
in composition, size and shape. Since these particles do not 
fit snugly together, spaces exist between them, so much so 
that the volume of voids constitutes approximately 50 per 
cent, of the total. In a well drained soil each particle is 
coated with a film of moisture which clings to the particle by 
force of surface tension. The void spaces are therefore filled 
with air, w’hich is a vital necessity for the maintenance of 
plant life. If an excess of moisture is forced on the soil it 
temporarily fills the voids, but proceeds to gravitate down- 
wards and draws in a fresh supply of air behind it — ^that is if 
the soil is properly drained, naturally or artificially; if not, 
the surplus water merely stagnates and prevents the renewal 
of the oxygen supply. 

A plentiful supply of free oxygen is as indispensable to 
plant life as to animal life. Oxygen is necessary for the 
germination of the seed, for the propagation of roots, for the 
soil bacteria which produce nitrogen in its various forms, and 
for many other processes and chemical changes essential to 
the fertility of the soil. 

Here, then, is an urgent argument for good drainage. 

Another effect of under-drainage is to encourage the crops 
to root themselves deeply. If the permanent ground water 
stands near the surface of the soil early in the season, the 
roots are compelled to confine themselves to the upper few 
inches. If a drought develops later in the season, the water 
surface falls and the shallow soil in which the roots are 
confined becomes dry, since capillary action is too slow in 
supplying the necessary moisture. With proper drainage the 
early roots are compelled to penetrate more deeply into the 
soil in search of moisture, so that supplies are more evenly 
d^wn upon and the plant is in a much better position to 
withstand a dry spell. Moreover, the decay of these roots 
later leaves addition means of entry for air into the deeper 
parts of the soil. 
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Wet lands are '"cold’’ lands, owing partly to the high 
specific heat of water, which demands a greater quantity of 
heat to warm it than does an equal weight of soil, and partly 
to the cooling effect of the high rate of evaporation from a 
wet surface. The effect of drainage, by lowering the level of 
the ground-water surface, is to raise the temperature of the 
soil, particularly in the upper 12 inches, and thereby greatly 
to improve the conditions for plant development. 

The most obvious benefit of drainage is in preventing a 
heavy soil becoming unworkable through excessive moisture. 
When properly under- drained, the surplus water is quickly 
removed, so that the heavj" soil may be ploughed and planted 
at the same time as the adjacent lighter soil. 

Causes of Water-logging,— As far as Ehodesia is concerned, 
three main causes may be recognised: — 

(1) Surface water running off from high ground and 
collecting upon adjacent low-lying flat lands, which are unable 
to pass it off or absorb it suj0B.ciently rapidly. 

(2) Seepage water percolating from the lower strata of 
high ground on to lower lying areas, and reaching the latter 
either directly on the surface or by rising from below, 

(3) Lands in general which are underlaid at a shallow 
depth by heavy clay beds, forming an impervious sub-soil. 

Since these causes do not always work singly, but more 
frequently combine to a greater or lesser degree, the diagnoses 
and cure of the trouble is not usually the simple matter it 
might appear. There is no doubt, however, that in a great 
many cases water-logging is to a large extent due to surface 
water from higher ground collecting and lying on the flat 
black lands below, and to that extent the treatment is obvious. 
A system of storm drains and contour ridges should be 
employed on the high ground to collect and divert the surplus 
water and prevent it reaching the low-lying lands. 

Types of Brain.— The aim and object of all systems of 
under-drainage is to lower the level of the ground-water by 
providing it with outlets, properly proportioned as to depth 
and distance apart, so that surplus water will gravitate into 
them, and leave no more than a normal moisture content iii 



198 


THE RHODESIA AORICULTHRAL JOURNAL, 


tke upper layers of soil. Tke flow of ground- water is resisted 
])y tke particles of tke soil tkrougk wkick it kas to pass. Tke 
tigkter tke soil, tke greater tke resistance it offers, and tke 
steeper tke gradient of tke surface of tke ground-water. 
Obyiously, tke steeper tke gradient, tke closer must tke drains 
be placed togetker, if tke surface of tke ground-water is not 
to lie at less tkan a given deptk below tke surface of tke 
ground. 

No kard-and-fast rules can be laid down as yet for Ekode- 
sian conditions, but a general guide may be taken from 
practice overseas, where good drainage is generally secured 
in average loose loamy soil with drains 100 feet apart and 
feet deep. In heavier soils they would need to be corre- 
spondingly closer togetker, but not necessarily deeper. 

0])en Drains , — Open drains are tke most obvious means 
of removing surplus water, and in certain circumstances tkey 
should and must be used. Apart from their use purely as 
storm water drains, there are often cases where water seeping 
down from porous strata of adjacent high ground on to tke 
low-lying land can be intercepted by means of an open drain, 
which would give a cheap solution of the problem. Again, 
open drains are necessary to collect and dispose of water led 
into them by other systems of under-drains. 

Open drains, however, suffer from several disadvantages : 
they are an unmitigated nuisance in ploughed lands and 
require a certain amount of attention for cleaning. Moreover, 
they are objectionable, in that tkey harbour w’^eeds, are liable 
to damage by cattle, and are a potential means of soil erosion. 
Some form of covered drain is therefore always preferable for 
the arable land itself. 

French Drains , — The earliest development of the open 
drain was to fill it in, after providing some device in tke 
bottom of the trench through which the water could readily 
percolate. Numerous expedients have been adopted, ranging 
front bundles of brushwood to properly-built stone drains 
with paved bottoms, and top and sides built of flat stones or 
brick. Two slender * poles are sometimes laid side by side 
and a third laid on top, the whole being covered with brush- 
wood and soil. With the ^Vhite ant’^problem in Ehodesia, 
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none of the timbered French drains are likely to proye very 
long-lived, and some type of stone drain is to be preferred if 
stone is reasonably available. 

If a drain of this type is to prove a permanent asset, a 
fair amount of trouble should be taken to lay the stone as 
closely as possible to prevent fine material silting in and 
clogging the openings. Good broken brick often makes a 
substitute for stone. The coarser stone should be placed in 
the bottom, followed by smaller stone and then a layer of 
gravel, before refilling the trench. Bricks form a neat 
channel, but can only be recommended if thoroughly well 
burnt and carefully selected; the ordinary farm-made brick is 
not usually a sufiiciently durable article. An under-drain 
like a chain, is only as strong as its weakest link; one soft 
brick is enough to clog the whole drain. 

The depth of the drain should not be less than 3 feet, and 
very much better results will be obtained if the depth is 
made 3 ft. 6 ins. or 4 ft. However, where a definite subsoil 
of very tight clay exists, there is no point in going more than 
a foot into it, and the drains will require to be correspondingly 
closer together. For economy’s sake, not only in the excava- 
tion but also in the stone filling, the width of the trench at 
the bottom should be as narrow as possible; twelve inches is 
ample, but the actual figure will be dictated by the size of 
the stone that is to be used. 

The gradient of the trench will often be controlled by 
the type of lay-out adopted for the whole system, but should 
be as steep as possible, since a drain of this description offers 
a considerable amount of resistance to flow. The gradient 
should be as uniform as possible, and, while a change from 
a flat slope to a steeper one is permissible, the reverse should 
always be avoided, to prevent sili deposits clogging the 
channel. 

The lay-out of a system of French drains depends so 
much on the peculiarities of each individual case that general 
rules are not of much value, particularly as, before under- 
taking such work, it is usually advisable to obtain proper 
engineering advice. Apart, however, from a whole system of 
drains, very good work can often be done with a single drain 
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to cure an isolated spot or tongue of wet land, in wHcli case 
tte drain is often placed to ad^rantage on tlie upper side of 
the centre of the wet patch. Strips of wet land as wide as 
twenty yards can usually he effectively treated hy a single 
French drain. 

Tile Drains . — The invention and cheap manufacture of 
circular tiles revolutionised drainage practice. The water was 
provided with a uniform, clear channel, a great improvement 
on the tortuous passage afforded hy a French drain. Very 
little fall was required to carry the water off (as little as 2 ins. 
in 100 ft.). If the work was carefully done and good material 
used, the drains were practically everlasting. 

Tiles should not he less than 3 ins. in diameter, and are 
usually best laid at a depth of between 3 and 4 ft. Lesser 
depths are sometimes used, but in a country of cheap labour it 
is better economy to dig deeper trenches and space them 
somewhat further apart so as to reduce the amount of tiles 
required. 

The cost of tiles is at present the chief drawback to their 
use under Ehodesian conditions. 

The distance between the tile-drains will vary from 50 ft. 
or less in tight soils, up to 200 ft. in looser soils, and the actual 
disposition of the system of trenches will depend on the local 
conditions of shape, slope, position of natural channels, etc. 
The trenches require to be carefully dug to secure an 
absolutely uniform gradient, without bumps or hollows, which 
would cause clogging. Accurate levelling is therefore 
required both before and after the excavation of the trench. 

The tiles should be laid as soon as the trench has been 
dug and smoothly graded. Great care should be taken in 
laying the tiles to ensure a close flat at the joints. It is 
essential for permanently satisfactory results that the tiles 
themselves should be perfectly circular in section, straight 
and with square ends, so that a minimum of adjustment will 
be necessary in fitting the tiles closely together. Ifo appre- 
ciable space is required at the joints; water will percolate 
through the closest joint, and if too much space is left it 
will only result in silt gaining entr^ to the drain and clogging 
it ’tip. 
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When the tiles haye been properly laid and inspected, 
they should be covered with a few inches of soil (free from 
stones, which might break the tiles) to prevent movement, 
and then the mass of earth can be filled back into the trench, 
either by hand or by some form of scraper. 

Where a minor tile drain joins a main line (usually of 
bigger diameter), it should enter above the centre of the main 
tile and at an angle of 30 degrees or so. A T-pieee is prefer- 
able to a T-piece. The joints at the junction should be made 
with wet clay. The outfall of a line of tile-drain into a 
natural channel requires special treatment, and should be 
walled off with brick or concrete to prevent damage by cattle. 
The additional precaution is often taken of covering the end 
with metal gauze to keep out rats and other vermin. 

Generally speaking, tile draining, if properly carried out, 
is very efficient and gives permanent results, but cannot be 
recommended at present for Rhodesian conditions on account 
of the expense. 

Mole-Draining. — Mole-draining is no new discovery, but 
it has gained prominence in recent years through improve- 
ments in the mole-draining plough and the application of 
mechanical power. 

Mole-draining consists essentially of forming a series of 
miniature tunnels through the subsoil by means of a hardened 
steel ‘ 'cartridge’ ' or "torpedo,” attached to the bottom of a 
sharp, strong, vertical coulter, which projects downwards 
from the framework of the plough, consisting of a skid (often 
on wheels). 

The application of mole-draining is strictly limited to 
lands having clay sub-soils, for it is obvious that the tunnels 
will not be permanent in soils of a loose character. Mole- 
drains are best placed at a depth of 16 to 18 ins., which is 
sufficient to get them into firm subsoil and protect them from 
damage due to ploughing at ordinary depths. Modern 
practice appears to have crystallised in favour of a mole 
2| ins. in diameter. Greater permanence is given to the drain 
by attaching a hard steel ball or bottle expander to the rear 
of the cartridge; the expander enlarges the drain, leaving a 
hard polished surface, and closes up the slit left by the coulter. 
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Tlie power required to pull tKe mole-plougli is consi- 
derable, depending upon tbe deptb and diameter of tbe moles 
and tbe nature of tbe soil. The draught may be greatly 
reduced if furrows are opened up with a single-furrow plough 
before putting in the mole-plough itself. 

It would appear that under Ehodesian conditions the 
work will be most cheaply and easily done if it is carried out 
as soon after the close of the rainy season, as the ground 
surface had dried sufficiently to give a grip for the tractor 
or oxen. The draining should be done before the land is 
ploughed (in the case of arable land). 

Many different methods ha^e been used for drawing the 
mole-plough, and may be grouped in two main classifications ; 
{a) direct traction, and (6) cable traction. Direct traction 
is to be preferred whenever the draught is not too heavy, as 
being simpler and quicker and avoiding the cost of the cable 
and winch. Moreover, it is possible to avoid obstacles such 
as ant-heaps. Cable haulage is economical of fuel, since the 
dead weight of the tractor itself has not to be moved over 
the wet ground, and by proper gearing very heavy draughts 
may be handled. 

Since mole-drains are made at a much shallower depth 
than other systems of under-drains, it is necessary that they 
should be placed much closer together. In fact, experience 
shows that more effective drainage is obtained by a large 
number of shallow drains than by a few large channels at 
greater distances apart. The actual distance between mole- 
drains will depend upon the nature of the soil. English 
practice indicates that the drains at about 18 ins. depth should 
he only 3 yds. apart, but it seems probable that for Rhodesian 
conditions this distance could easily be doubled. 

Mole-drains require a steeper gradient than tile drains— 
firstly, on account of the greater resistance to flow, and 
secondly, hecaiitse it is impossible to secure an absolutely 
uniform gradient, since the inequalities of the ground surface 
are reflected in the level of the drains. As a working limit, 
the gradient should probably not be less than one in two 
hundred, and a. steeper gradient is to be preferred in order 
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to produce a brisk flow, wMcL. will reduce tbe ckance of 
clogging. Tlie lengtb of mole-drains of small diameter (2-| 
ins. to 3|- ins.) is limited to about 200 yards. 

Main drains, eitber open or piped, are required to collect 
and discharge the water from the moles. If a natural channel 
exists, so much the better. A short length of 2 in. pipe should 
be inserted into the end of each mole-drain where it enters an 
open main drain to prevent damage through the trampling 
of cattle. 

Mole-drains are not strictly permanent, but under favour- 
able conditions are capable of giving satisfactory service for 
a number of years. In certain cases in England mole-drains 
30 or 40 years old are still in use, but these particular drains 
were ins. in diameter and relatively deep. 

Tile-draining is being rapidly superseded in England as 
^Tmpossibly expensive’' in comparison with mole-di'aining, 
and the difference should be still more marked in Ehodesia, 
since mole-draining is a method which requires very little 
(beyond the actual mole-plough) in the way of purchased 
material, and the cost is therefore almost entirely composed 
of labour charges. Given conditions where the draught is not 
too heav^^ for a span of oxen (or a tractor), mole-draining 
offers a cheap and simple means of draining a piece of rich, 
wet land. A number of mole-drains have been drawn on a 
piece of typical black vlei on the Gwebi Government farm, and 
comments on the results were published in the Rhodesia 
Agricultural Journal of February, 1931. 

Oonclusion.—While it is not suggested that under-draining 
on an extensive scale has been necessary or warranted in 
Ehodesia up to the present, there are isolated lands on a great 
many farms which are potentially very valuable either for 
pasture or arable purposes, but are, for want of drainage, 
only a handicap to the general working of the farm. Where 
these wet patches are small, it is probable that a few well- 
placed French drains will cure the trouble, while mole- 
draining is applicable to land of greater extent. 

Apart from under-drainage, it is important to take steps 
to prevent surface water collecting and soaking into low-lying 
land. This is a fruitful cause of water-loggings and, if surplus 
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surface water is collected by a system of stormwater drains 
and contour ridges on tbe higlier ground, it will be to tbe 
advantage of botli types of soil. 

Finally, a general word of warning should be sounded 
against the practice of indiscriminately ploughing up vlei 
lands. These lands are naturally exposed to the discharge of 
large quantities of storm water, and if the natural vegetative 
covering is once removed, there is nothing to stop the eventual 
formation of a large donga. The best practice is to leave a 
strip of 20, 30 or even 100 yards of natural grass (depending 
on the local conditions) in the centre of the depression, and 
if a channel is required for drainage purposes, it should be 
placed at the side. 

Utilisation of Vleis.— The vleis of Ehodesia constitute a 
most important asset to the country, providing as they do one 
of the few sources of moisture available during the wunter 
and spring and thus promoting in their vicinity green 
pasturage during the dry months. For the most part, however, 
they are capable of being rendered by judicious treatment of 
infinitely greater value than in their natural state. Speaking 
generally, they are excessively wet for the greater part of 
each season and are incapable of carrying summer crops or 
of producing grasses of high feeding value. The object of 
drainage is to maintain the moisture content of the land at 
a more uniform level throughout the year. Apart from its 
limited use for the growing of wheat and other winter cereals, 
little has yet been done towards the improvement of vlei land 
or its utilisation to best advantage. It may w^ell be found 
that the most economic use to which most vleis can be put 
will be for the establishment of improved pastures, hut even 
so some measure of drainage will usually be required. 

It is necessary that the system of drainage should be as 
simple and cheap as possible, more so than is permissible for 
the drainage of good arable soil, although under English 
conditions no distinction is made. Leaving aside, therefore, 
the question of French drains and mole-drains (and, of course, 
tile-drains), it is obvious that some type of open drain must 
be used. 
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Where the improyement of the jDastiire is the objective, 
each case must be carefully considered on its merits, bearing 
in mind the type of pasture which it is desired to establish. 
Clovers apparently will not persist unless moisture is retained 
throughout the driest part of the year, within two or three 
'inches of the surface, and white clover is more tolerant of 
excessive moisture than of very dry conditions. In certain 
cases, therefore, care must be taken not to over-drain the 
land, and, if mixed grass and clover pastures are desired, it 
may be found sufficient merely to prevent excessive water 
reaching the land by reason of the run-ofi or percolation from 
higher lying areas adjoining. 

In other cases, and particularly on heavy clay vieis which 
are unsuitable for clovers owing to the rapid drying out of 
the surface soil in winter, the land may be laid off in wide 
ridge and furrow, the furrows being shallow and of an easy 
rounded shape so as to offer little obstacle to the use of hay- 
making machinery. Here, for average conditions, it is 
suggested that the depth of the drains or furrows should be 
from 1 foot to a maximum of 2 feet, and 3 to 5 yards wide, the 
width of the intervening ridges being 10 to 15 j^ards. The 
system should be laid out with the dizains parallel and 
dropping at the rate of about 1 in 100, either towards the 
centre of the vlei or, if there is a suitable longitudinal fall, 
parallel to the axis of the vlei. The gentle undulating shape 
is important to permit easy movement of the implements and 
will repay a little care in excavation, which may largely be 
done with a plough, Martin ditcher or damscraper. The 
soil removed in the excavation should be spread out thinly 
over the elevated strip. 

It is not advisable to leave the furrows to natural rever- 
sion to grasses, for this will be a relatively slow process, and 
meanwhile the disturbed soil will be taken possession of by 
weeds. Moisture-loving grasses should therefore be established 
in the furrows, those suggesting themselves being swamp 
couch grass, Hunyani grass, Rhodes grass and paspalum 
(dilatatum). The last two can be quickly established from 
seed, and, if this is the intention, it will be advisable to 
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spread a layer, a few inclies deep of tlie surface soil (previously 
removed) over tlie face of tlie furrow in order to provide a 
more congenial medium tlian sub-soil, in wHcli young grass 
plants may establish tbemselves. 

Submerged Dam.— A submerged dam is a device by means 
of wbick water percolating underground is checked in its flow 
and brought to the surface. In other words, an artificial 
spring is created. The chief condition necessary for the 
success of a submerged dam is the existence of an impervious 
clay bed not far below the surface. A trench is carried down 
to, and into, this clay bed at right angles to the direction of 
percolation. The trench is then filled with good puddled clay, 
the thickness being proportional to the depth and not less 
than 3 ft. Clay for filling the trench should not be taken 
from the down-stream site, or there will be a risk of leakage. 

A submerged dam can be used to provide a water-hole 
for cattle, or, if a sufldcient stream of water is available, for 
tbe irrigation of adjacent land. In the latter case a small 
furrow is dug behind the dam and led away past one end of it. 

Springs and ‘‘Sponges.^’— It is necessary to differentiate 
between the type of spring which appears usually at the foot 
of a steep rise at the head or side of a vlei, and the ‘‘sponge’’ 
proper, consisting of low-lying swampy ground full of 
decayed humus. 

In the former case the vlei below the spring is not 
naturally a swamp, but is simply impregnated with water 
from the spring. If a submerged dam is made immediately 
below the line of springs and a furrow dug behind the dam, 
the spring water may be diverted from the vlei and either 
used for irrigation of a better piece of adjacent dry land, or 
may he led back to the low-lying ground whenever necessary. 
The vlei will then be relieved of its superfluous moisture and 
two pieces of land may be put to good use instead of none. 

With the typical wet sponge it is usually necessary to 
go to the lower end and search for a place where an under- 
lying ^IS'J bed comes close to the surface. If a submerged 
dam is made at this place, the sponge will continue to act as 
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a reservoiT and should not be interfered with. If a sufficient 
flow of water is developed, it may be diverted by a furrow 
and used for irrigation. 

It is not usually possible to irrigate more than an acre 
or two from a seepage spring or sponge, but if conditions are 
favourable, the submerged dam may sometimes be extended 
above ground level in the form of an ordinary low earth dam, 
which will increase the usefulness of the scheme. 

Veld Burning.— Although the burning of rank grass on a 
vlei is occasionally a necessary measure, the general practice 
is one to be deprecated, since the burning of the natural 
covering of grass exposes the soil to the direct heat of the 
sun, opening up cracks (in the case of black soil) and 
desiccating the soil, so that the valuable asset of moisture 
during a dry winter is wasted by evaporation instead of being 
put to good use by drainage, cultivation and fertilising. 

Another dangerous practice is that of opening up a spring 
or sponge indiscriminately, and it is strongly recommended 
that engineering advice should be obtained before taking any 
such steps. 
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Protein Supplements for 
Fattening Bullocks. 


A COMPARISON OF MEAT MEAL, GROUND NUT 
CAKE, AND COTTON SEED. 


By A. E. Eomyn and R. H. Fitt, 


Feeders are frequently faced with, the necessity for pur- 
chasing a protein concentrate to supplement a shortage of 
legume hay for the fattening of bullocks. In the circum- 
stances the choice generally lies between meat meal, ground 
nut cake, and cotton seed. 

These feeds are usually considered interchangeable on the 
basis of their protein content, and the following demonstra- 
tion was carried out from July to Noyember, 1937, at the 
Rhodes Matopo Estate, to compare the feeding value of the 
three feeds under local conditions. 

Plan of the Feeding Trial.— Thirty 4-5-year-old bullocks in 
medium to poor store condition were divided into three 
groups. Twenty-five of these steers were crossbred Aberdeen 
Angus-Africanders of uniform type, two were high grade 
Herefords and three were crossbred Africander-Zebu bullocks. 
The groups were evenly balanced for weight and type and 
are illustrated in figures 1, 2 and 3. 

The maize and roughage feeds were grown on the Rhodes 
Matopo Estate and the protein concentrates were purchased 
through the usual commercial channels. 

The crude protein content of these feeds as determined 
by the Division of Chemistry was:— 

Meat Meal ... ... ... ... 79.4% 

Ground I’ut Cake ... ... 44.4% 

Cotton Seed 16.6% 




Group 2. — Ground Nut Cake, lbs. per head per day. 
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It will be noted tbat tlie meat meal used bad a bigb 
protein content and sbould be distinguished from carcase 
meal, which is also sold for feeding purposes at a lower cost 
and may have a protein content of 40—42% only. 

All three groups were fed maize meal, maize and sun- 
flower silage, and veld hay. The protein was supplied by a 
different supplement in each group, the amount of protein 
fed to each groups being approximately the same. Thus Group 
1 received an average daily ration of .75 lbs. meat meal per 
head per day, Group 2 1.4 lbs. of ground nut cake and Group 
3 3.7 lbs. cotton seed. 

The cotton seed was fed whole without grinding. The 
bullocks were fed twice daily, the concentrate being given on 
top of the silage morning and evening. A plentiful supply 
of veld hay was kept before them at all times. The cattle 
were watered once daily at troughs approximately 100 yards 
from the pens. The feeding pens were 11 x 15 yards in area 
and situated in the shelter of some acacia (thorn) trees. All 
the groups fed well, but two bullocks became sick, however, 
and went off feed, one in Group 1 and one in Group 3, soon 
after the commencement of the trial. They were removed 
from their respective groups and an adjustment made in the 
feeding records. In other respects all the groups were treated 
exactly the same and the bullocks were despatched to the 
Rhodesian Export and Cold Storage Company in Bulawayo 
by road for slaughter and export, as they reached the same 
degree of external finish. 

The initial weights were calculated from the average of 
three weighings on three successive days at the start of the 
trial. The final weights were determined by two successive 
weighings on the two days before the cattle were despatched 


to Bulawayo. 

EaMbns Fed.— The average daily ration for the three 
groups was as follows ; — 

Group 1. 

Maize meal 12 lbs. 

Meat meal .75 lbs. 

Maize and sunflower silage .. . 7.5 lbs. 

Veld hay ... ... ... ... 13.7 lbs. 
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Group 2. 


Maize meal 

11.5 

lbs. 

Ground nut cake 

1.4 

lbs. 

Maize and sunflower silage . . . 

7.4 

lbs. 

Veld hay 

15.5 

lbs. 

Group 3. 



Maize Meal 

8.8 

lbs. 

Cotton Seed 

3.7 

lbs. 

Maize and sunflower silage ... 

7.5 

lbs. 

Silage Veld Hay 

15.7 

lbs 

Carcase Grading.— The carcases were 

graded after slaughter 

with the following results : — 



No. Carcases 

No. 

Carcases 

Imperial 

Standard 

Group 1 9 

Group 2 9 

Group 3 9 


1 


Discussion of Eesults.— For practical purposes all tFree 
rations liave given the same results. Within the limits of 
error the rate of gain per day and the amount of feed con- 
sumed per 100 Ihs, gain in lireweight are approximately the 
same. The bullocks were in a poor store condition to start 
xvith and fed to a high degree of finish in an average period 
of 92 days despite a comparative shortage of palatable 
roughage. 

Feeding Costs per 100 lbs. gain in Liveweight.— At the time 
bf the experiment the feed produced at the Rhodes Matopo 
Estate was valued as follows : — 

Maize meal (including the cost of 

grinding) ... 3s 9d. per 100 lbs. 

Silage 10s. per ton. 

Veld Hay 10s. per ton. 

The price of the purchased feeds f.o.r was as follows: — 

Meat Meal ... 13s. 6d. per 100 libs. 

Ground Nut Cake ... ... ... 7s. 6d. per 100 lbs. 

Cotton Seed 3s. 6d, per 100 lbs. 




TABLE 1. 

RATE OF GAIN IN LIVEWEIGHT AND FEED CONSUMPTION. 
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Cotton Seed 3. T 344 Got. Seed 189 

Silage 7. 6 691 Silage 379 

Veld Hay 15. 7 1444 Veld Hay 793 
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On ihe basis of ibese prices tbe feed cost per 100 lbs. 
gain in liveweight was : — 


Group 1 (Meat Meal) 34s. 3d. 

Group 2 (Ground Nut Cake) 33s. 8d. 

Group 3 (Cotton Seed) ... 29s. 2d. 


Tbe cotton seed on this basis proved tlie cheapest protein 
supplement of the three used. 

Summary.*— Meat meal, ground nut cake and cotton seed 
when used in quantities corresponding to their crude protein 
content proved interchangeable as protein supplements for 
the fattening of bullocks — ^the one was as satisfactory as the 
other. 

In the rations used, at ruling prices, cotton seed proved 
the most economic of the three protein concentrates. 
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Some Trees Shrubs, Shrubby- Herbaceous 
Plants, Climbers and Water Plants 

SUITABLE POE THE COLONY. 


By J. W. Bahnes, Manager, GrOTernmeiit Forest Nursery, 

Salisbury. 


(Photographs by the Author.) 


The following list of trees and plants has been compiled 
from twenty-three years* experience of horticulture in the 
Colony, These trees and plants have been actually grown by 
the writer or have been carefully watched by him. 

A large number of species has been tried at the Forest 
Nursery, Salisbury, during the. past twelve years and experi- 
ments have been carried out with over one thousand kinds of 
seeds. The failure of quite a number of these seeds to 
germinate is attributed to the seed having been too old or to 
the lack of glass frames in which to raise new or sensitive 
seeds, which frequently arrive during the colder periods of the 
year. During the hot or summer season torrential rains are 
sometimes the cause of seed being washed aw^ay or seedlings 
being damaged. 

The list is a comprehensive one and provides useful kinds 
for all parts of the Colony, and will, no doubt, be of value to 
people desirous of planting for timber and ornament. This 
article is more particularly directed to the landscape, or 
horticultural side of the subject, and one cannot help being 
struck by the fact that, in this country of large holdings, more 
is not made of a proper lay-out round homesteads than is the 
case at present. Most people seem contented with a small 
shrubbery of formal aspect, whereas much better results would 
be obtained from a more generous treatment of the subject. 
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Where there is sufficient space large shrubberies could be 
laid out, care being taken not to ha^e many straight lines but 
rather to employ curved banks of shrubs and trees backing 
lawns, or even the ordinary veld grass, kept cut by the mower. 

A judicious use of the larger trees, such as Cupressus 
tofulosa. Eucalyptus citriodom, and others will help to break 
up the formal look and give the lay-out a natural appearance. 

Shrubs and trees for ornament are usually planted too 
closely together. ISTear the edge of the shrubbery should come 
the smallest growers, which may be planted at six feet apart, 
and farther back the larger shrubs which will require more 
room and may be planted from ten to fifteen feet apart. If 
large trees are to be planted they will require wider spacing. 
However, all this is dependent on the effect required. If large 
splashes of colours are required, or deep masses of green, three 
or four plants of ach kind may be planted from six to ten 
feet apart according to species, in clumps, but care should be 
taken that each species has room enough to develop properly. 
When first planted a shrubbery will have the appearance of 
having too few plants in it, but in a year or two it will be 
found that the ground is more or less covered. 

Preparation of soil for planting is important. Where a 
plough can be used the soil may be turned up as deeply as 
possible and should be worked to a depth of eight to ten 
inches. Even with deep ploughing it is advisable to dig holes 
eighteen inches square and the same depth, filling in with 
good surface soil in which some old manure has been mixed. 

The soil should be allowed to settle for a month or tw^o. 
Care should be taken not to plant too deeply. The roots- should 
be just covered. A good soaking of water if the weather is 
dry is necessary after planting, and grass thrown over the 
plants for a day or two will help. It should be remembered 
that plants are living things and can easily be killed, but 
when treated with respect they will be a credit to the grower. 

It does not seem to be generally known that most flower- 
ing shrubs prune well, and that good results are obtained by 
judicious pruning. This operation is best carried out in early 
September, or just as the buds of Spring growth are breaking. 
It is a mistake in this hot climate, without a well defined 
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dormant season, to prune sliriibs or roses as early as May or 
June. They should be induced to rest as long as possible by 
withholding water and pruning. The result of early pruning 
is to start new growth prematurely and hence the short and 
unsatisfactory liyes of some kinds. 

In pruning shrubs it is not necessary to cut back severely 
unless the future effect would warrant it, and pruning should 
always be carried out with an eye to the effect desired at the 
time of flowering. In some cases, only long straggly growth 
need be shortened. 

After the annual pruning there should follow a general 
dig-over, when the soil is broken uj) to a depth of at least 
three inches. It should be left in a rough state to enable air 
and early rains to penetrate. 

Manure should be dug in round the plants within a radius 
of five feet of each, using it generously if sufficient is 
available. 

During summer months it will be necessary to clean up 
weeds; these may be hoed up and buried in the shrubbery 
where in time they will become valuable food for shrubs. 
Arboreta, or shrubberies, are much the cheapest way of beauti- 
fying a homestead, and much less upkeep is required than for 
the same size of flower garden. This does not, of course, mean 
that one should dispense with a flower garden. A properly 
laid out shrubbery will enhance the flower garden, in pro- 
viding good backgrounds and wind breaks. 

A good dressing of lime about every fifth year is bene- 
ficial. At least one ton of lime per acre should be used, and 
in addition common salt in the proportion of one to three of 
lime is recommended. When lime is used kraal manure must 
be left out, as these must not be used together. 

Hedges.— Most hedging is planted at one foot apart for 
single line hedges. Single line hedges are the rule, but double 
row hedges can be used if extra width is required. 

The preparation of the trench is important, and will make 
all the difference between success and failure. Trenches 
eighteen inches wide and the same depth should, if possible, 
be dug three months before planting and should be filled in 
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with good surface soil. Subsoil remoYed from the bottom part 
of trench should be discarded. Old manure, leaf mould, etc., 
mixed in the soil will be very beneficial. The trench should 
be filled in as soon as possible, and left raised about three 
inches above the surrounding soil level. In two or three 
months it will have settled down to the proper level, and is 
then ready for the plants. If the soil is dry at the time of 
planting a good soaking overnight will put the soil into good 
planting condition. 

The after-treatment of hedges is important. In the case 
of coniferous hedges, such as Callitris, Cupresses, etc., they 
may be allowed to grow to the height required before having 
their tops cut off. Future work with these will be the shaping 
of the sides as the hedge thickens out and keeping the top 
cut neatly. In two or three years an excellent and close hedge 
will result. 

With such subjects as Privet, Bottle Brush and Dodonea, 
the plants require topping when they have become established 
and half of the top growth should then be removed. There- 
after topping should be a regular operation and as the hedge 
grows a foot from the last cut, it should be again cut back 
half way. In this manner a good thick hedge will be built 
up and will not show bare unsightly sticks at the base. 
Camphor laurel should be treated not quite so severely as the 
former kinds. It is a good plan to take the* smallest healthy 
plant in the hedge as a guide, and to shorten back the growth 
of the others, so that all are brought on about the same size. 

All of these hedges are recommended to be planted at 
one foot apart. 

Bougainvillea, Macartney Eose and Golden Shower 
make excellent hedges, and make a delightful show when in 
flower. 

The Bougainvillea planted at six feet apart will make a 
thick hedge, the long shoots as they grow must be tied into 
the fence wires, and spaced evenly about six inches to a foot 
apart so as to cover all the space. After the frame work is 
built up, future treatment will be the clipping off of all growth 
not required, which is usually done in such a way to keep the 
hedge about a foot or two wide. 




Eucalyptus maeulata (Spotted Gum). — ^Fine trees growing in the Public 
Gardens, Umtali. 
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The Macartney Rose can be treated as the Bougainvillea 
and planted at the same distance apart. This is a particnlarly 
fine thorny hedge, and excellent round orchards and places 
were it is required to keep out cattle. If no blank spaces 
occur in the hedge nothing will penetrate it. The Macartney 
Rose makes a cheerful sight in early Spring with its large 
white single flowers. 

Both the foregoing hedges must receive regular attention 
and as a result will always look neat. If, however, they are 
neglected they become very unsightly. 

The Golden Shower may be planted at nine feet apart 
along a fence, in large well prepared and well manured holes. 
As the plants grow the leading shoots can be tied-in, erect to 
the top of the fence, and then tied down along the top strand 
of wire as it grows until it reaches the next plant; side shoots 
from this main stem will then droop to the ground and make 
a fine showy and neat screen. 

Avenue or Street Trees. — ^The tendency of the past has been 
to plant street or avenue trees too closely together, and to allow 
them to branch too near the ground. Such trees as Cedrela, 
jacaranda and Flamboyant need to be at least thirty feet 
apart, and the Flamboyant could be planted at 35 to 40 feet 
with advantage, as it is naturally a flat topped and wide- 
spreading tree. 

For street planting especially, these trees should be grown 
with a clear stem to at least seven feet high, before being 
allowed to form a crown. 

The practice in past years has been to let street trees 
branch more or less where they liked, the consequence being 
that some trees have formed a crown about four feet from the 
ground, while others, particularly the Jacaranda, have run 
up to nearly ten feet. In these days of fast motor transport 
these trees constitute a real danger, as a clear view is often 
obscured by low branches. The danger is increased at night. 
In Salisbury a lot of the trees have had to be pruned severely 
with the consequent spoiling of the appearance of the trees, 
however skilfully done. This would not have been necessary 
had the trees been grown correctly in tbe first instance. The 
Flamboyant {Poinciana regia), which is now being largely 



218 


THE EHODESIA AGRICULTUEAL JOURNAL. 


2}laiited in streets is, as has already been remarked, a very 
wide-spreading tree, and is very inclined to branch near the 
ground, unless the branches are removed well uj) before allow- 
ing the crown to form. The Flamboyant may have to be 
removed in a few years, except in verj^ wide streets. 

From experience gained in the past we should endeavour 
to improve our cultural methods. 

Cedrela and Jacaranda can be kept in shape by pollard- 
ing all straggly branches. An annual cut back of these would 
improve their appearance considerably, and prevent branches 
from encroaching on private stands, and would also keep the 
tops of the trees in uniform shape. It should be borne in mind 
that street or avenue trees are meant to provide shade and 
beauty and when they reach this stage they should be regularly 
kept in order. 

The Spathodea is not so rank-growing as the former. It 
should be planted at twenty-five feet apart, and taken up to 
seven feet before heading, and large straggly shoots may be 
shortened after flowering. 

The Bauhinia is not so large and can be planted at twenty 
feet apart and planted where it can be allowed to form low 
branches, but it is not really suitable alone. It may be planted 
as a front line in wdde roads where two lines are required and 
where there is plenty of room between the curb and sidewalks. 
It would be a pity to discard this tree as it is delightful when 
in flower. 

Gfemllea robusta, or Silky Oak, is also used as a street 
tree, and where it thrives is a suitable tree. However, a good 
deal of cleaning up is necessary on account of a continual fall 
of old leaves. Thirty feet would be a suitable spacing for this 
tree. 

It is most necessary to stake securely all avenue trees 
during the first few years, or until there is no danger of their 
being blown over by the wind. 

In laying put private avenues care should be taken to 
allow at least thirty feet width of road between the trees. If 
the trees are required to meet over the middle of the avenue, 
the Flamboyant or Gedrela will easily cover this distance. 
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Instances have been seen where onty a width of twenty feet 
or less has been allowed for the avenue, and the trees permitted 
to branch near the ground, making it often difficult to pass 
traffic on such avenues. 

Should a bottom screen be required for such avenues a 
double line of Cypress, Callitris, or even Eucalpts, may be 
planted to provide a screen, but these should be planted at 
least fifty feet back from the avenue trees to allow them to 
develop properly. 

Specimen trees on lawns, etc., require abundant space in 
which to grow naturalty, and the different species should each 
be planted in places to suit them. Other small shrubs or rank- 
growing flowers must not be planted near these while small, 
as the shade caused inaj^ easily damage the lower branches 
of the specimen, and, of course, a perfect specimen depends 
on its branch formation for its beauty. To spoil the lovrer 
branches is to ruin the look of a specimen tree, and this is 
particularly so with the Cypress or Araucaria, In the case 
of specimen trees, like Flamboyant, which have been allowed 
to have clear stems, flowers may be grown around the base, 
but stones and soil should not be heaped around these trees, 
otherwise the tree will be killed in a few years. 

Trees should be securely staked until strong enough to 
stand ordinary winds. 

Propagation of Species.— Most kinds of trees and some of 
the shrubs are easily raised from seed if ordinary care is taken. 

The usual practice at the Forest Jfursery is to sow seeds 
in half petroT tins which are ready for use when a few holes 
have been puched through the bottom. 

Soil for the raising of seeds should consist of two parts 
of good ordinary soil, one part of leaf mould or road sweepings, 
and one part of sand. This mixed soil should be passed 
through a quarter inch sieve and the tins filled with it. The 
tins should be placed on a level surface, and the soil pressed 
in firmly with the hands and levelled off. The next step is 
to take a flat piece of wood, or even a brick, and press the 
surface firmly so that a smooth surface results. Everything 
is now ready for sowing. The seed should be sown thinly, care 
being taken to have an even covering of seed. The seed should 
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be covered, barely out of siglit, witli a fine soil ,wliicli can be 
prepared from the same soil used for the tins, but put through 
a piece of mosquito gauze to remove all coarse stuff. . 

After sowing the tins must be shaded with hessian or grass 
and tept moist until the seeds germinate. The after-treatment 
is simply potting up the seedlings when large enough, using 
the same compost as for the seeds, shading the plants until 
well established, and then standing them out on a level space 
in full sunlight. If the plants have been raised in heavy 
shade it may be necessary to harden them to the sun, 
gradually. 

The golden rule in sowing seed is to cover each species 
to the depth of the seed only. In the case of fine seeded 
Eucalyptus this is a mere sprinkling of soil only, and some 
omit even this. 

It is very important that after the first watering the 
surface of the seed pans must not get dry, even for an hour. 
On the other hand they must not become saturated with water. 

The best times of the year to raise seeds are from March 
to May and August to ISTovember. 

Eaising Plants from Cuttings.— Some varieties of trees and 
shrubs which do not seed freely are raised by cuttings, and by 
cuttings is usually meant ripened wood of the previous season’s 
growth, although young shoots are sometimes struck. 

The cuttings may be from six to nine inches long and 
may be cut off straight at the top, but with an oblique cut 
below a bud at the base. At least two-thirds of the cutting 
should be inserted in sand, or three parts sand and one part 
fine soil. Cuttings may be placed fairly closely together and 
half a petrol tin cut depthwise will easily take one hundred 
cuttings. 

The tins of cuttings must be moistened frequently, but 
care should be taken that they do not become too wet; stand 
the tins in a warm corner in the shade, and in a month or 
two the plants will be ready for potting up. Some of the 
cuttings may even then have no roots, but if the base of the 
cutting is callused it will probably root. The rooted cuttings 
should be firmly potted and kept in partial shade until 
firmly established. 
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A good time of tlie year to take cuttings is from July to 
September. 

Tbe mode of propagation of tbe yarious species is giyen 
in tbe following list: — 

Abelia floribunda. — ^A tardy sbrub up to six feet bigb, 
witb sbining myrtle-like leaves; flowers small pinkisb white 
bell-shaped and produced in profusion in Spring; evergreen 
when watered during the dry season ; is not recommended as 
a hedge. Hardy. Propagated by cuttings. 

Aberia caffra (Kei Apple). — ^A thorny slow-growing 
shrub, formerly used for cattle proof hedges; foliage dark 
green and fruits yellow, being similar in size and colour to 
apricots; these are edible, and used for preserves. Seeds. 

Abutilon sp. (Chinese Lantern). — A well-known shrub 
with lantern-like flowers variously coloured; will grow to 
height of 8-10 feet, but is best kept to about five feet by 
pruning yearly; is not a long-lived shrub, usually dying out 
in about four years. Will not stand heavy frost. A variegated 
foliage variety is very handsome. Seeds or cuttings. 

Acacia BaiZei/ana (Bailey Wattle). — ^A small tree, not 
very long-lived in the hotter districts, but well worth growing 
for its beautiful foliage and yellow flowers; height about 15 
feet; spreading habit; at its best along the Eastern Border 
of the Colony. Seeds. 

Acacia cultriformis, — ^A bushy variety, about eight feet 
in height, with small stiff glaucous leaves ; flowers freely, and 
is very hardy. Seeds. 

Acacia dealbata (Silver Wattle). — ^A similar tree to mol- 
Ussima, but with silvery green leaves; will only do well in 
the same districts; is inclined to become a pest at Inyanga, 
as seeds carried by flood water during the rains have carried 
for miles and have germinated all over the place. Seeds. 

Acacia melano^Bylon (BlB,c)sy?70oA). — ^A very fine large tree, 
valuable for its timber; heavy dark green foliage, and insigni- 
ficant pale yellow flowers; is suitable only along the Eastern 
Border. Seeds. 
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Acacia moUissima (Black Wattle). — Is a fast growing 
tree up to 40 feet in lieiglit ; dark green foliage ; lemon coloured 
flowers. Grows to perfection only along tke Eastern Border 
or mist belt areas and produces valuable tanning bark. Seeds. 

Acalyyha macrophylla. — ^With. large blotched leaves about 
9 inches x 6 inches in size when well grown; a very handsome 
variety, showing up well in a dark green background. 
Cuttings. 

Acalypha marginata , — Grown for its ornamental foliage, 
which is red-green with the margins of the leaves red; height 
8 feet; grows best in a partially shaded situation, and should 
be protected during frost. Cuttings. 

Acocantliera venenata (Poison Bush). — South African 
shrub, about 8 feet in height with dark green leaves ; branches 
covered with axilliary, pinkish white flowers; purple plum- 
like small fruits. 

All authorities state that this shrub is very poisonous, 
and therefore not recommended. 

Acrocarpus fraxinif alius . — A medium-sized tree about 30 
feet in height; deciduous, spreading crown; resembles 
Cedrela; is used in some countries as a shade tree for coffee, 
and it will probably be of mse in this country for that purpose. 
Seeds. 

Actinidia chinensis . — A strong-growing, rough climber, 
with large deciduous leaves, and rather insignificant pale 
yellow flowers; said to bear an edible fruit, but out plants 
at the Forest Nursery have so far been males. Seeds. 

Adhotoda duvernoia (Pistol Bush). — An evergreen shrub, 
6 to 10 feet in height, tender to frost, and wdth pinkish-white 
flowers. Cuttings. 

Agapanthus umbellatus (African Lily).— -A well known 
plant, which although not a shrub, is usually used in 
shrubbery work, where it is very useful near the edges of the 
shrnbbery. Seeds or offsets. fi 

Agave americana (Aloe).— The American aloe with large 
leaves which are glaucous-gfeen and fleshy; useful on 
rookeries and in shrubberies. Suckers./ A variegated variety 
which is very showy is used in shrubberies. 
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Agave rigida (Sisal). — Botli tke plain and spiny-leaved 
kinds grow to perfection; leaves irom three to five feet in 
length; are very useful for thatching and tying purposes. 
Natives crush the leaves slightly and strip them down to make 
^Hamho,’’ which for thatching purposes lasts as long as the 
thatch. Bulbils or suckers. 

Aleurites fordii (Tung Oil). — This tree was first raised in 
Salisbury in 1923 and one or two trees six to eight years of 
age have grown slowly; a large deciduous tree with large 
maple-like leaves, and bearing a nut similar to the chestnut, 
from which a valuable oil is extracted. Will probably be 
found to thrive best in the Melsetter area. Seeds. 

Aleurites montana , — Similar to A, fordii, and to which 
the same remarks apply. 

Aleurites triloba . — One or two trees of this have done 
very well in Salisbury, planted about twenty years ago, and 
one tree now about 30 feet in height and very healthy. Seeds. 
Propagation difficult. 

Allamanda grandi flora . — beautiful golden flowered 
variety, and a strong climber, suitable as a verandah climber. 
Cuttings. Propagation difficult. 

Allamanda nerii folia . — shiny leaved shrub, 3 to 6 feet 
high, with bell-shaped, yellow flowers. Evergreen. Seeds or 
cuttings. 

Allamanda violacea . — ^A very fine violet-purple variety of 
rather small size, being about 4 feet high, best treated as a 
shrub, any long shoots being tied in, or cut back. Cuttings. 
Propagation difficult. 

Althcea sp , — A small shrub up to 6 feet high, allied to 
Hibiscus; several varieties, some with single flowers, light 
purple and white, others with double flowers; found to do 
best in partial shade. Hardy. Deciduous. Cuttings. 

Alysia citriodora (Lemon Scented Verbena). — A small 
bush usually about 4 to 6 feet; flowers insignificant, white; 
grown for its scented foliage. Deciduous. Cuttings. 

Alstonia scholaris . — ^A small shrub about 6 feet in height; 
resembling oleander, with bunches of pure white flowers, ever- 
green. Seeds. 
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Ampelo'psis quinquefolia , — A large-leaved variety, of 
miicli coarser habit than A. 'veitchii and very bardy. Seeds 
and cuttings. 

Ampelopsis veitchii (Virginia Creeper). — A climbing 
plant suitable for walls and rocks, to wbicb it clings; proved 
to do best in tbis country on south walls. Seeds or cuttings. 

Anona reticulata (Custard Apple). — ^A small tree, 
deciduous, with excellent edible fruits; seems to thrive and 
fruit best if the seeds are sown situJ^ Seeds. 

Antigonon leptopus (Coral Creeper). — ^A beautiful sight 
when a large plant is in full bloom ; strong grower, deciduous 
and rather unsightly during the winter, unless grown with 
some other evergreen climber which will not kill it. Seeds. 

Araucaria bidwillii, — Yery different in habit from A. 
exceha and A. cooTcii; it has short, stiff sharply pointed leaves, 
very similar to the true monkey puzzle (A. imbricata). 

A. hidwillii has grown well in Bulawayo; Araucarias are 
very hardy with the exception of A. imbricata, which has 
failed. All Araucarias raised from seeds. 

Araucaria brasiliensis , — ^A tree similar to the true Monkey 
Puzzle, A, imbricata, and a handsome specimen tree. Some 
have survived in Salisbury, and a few trees are to be seen 
about 20 feet high; this tree, however, is inclined to die out 
in hot districts, but will undoubtedly do well in the Eastern 
Border Districts. 

Araucaria cooMi.^K. similar tree to A . exceha. 

Araucaria cunnmghami (Moreton Bay Pine). — Has 
glaucous foliage and is not of such formal growth as other 
Araucarias owing to the branches having a more tufted 
appearance. 

Araucaria exceha (KTorfolk Island Pine). — A large tree 
which will probably grow to a height of 100 feet; is 
used chiefly as a centre piece for lawns, and is a fine tree 
for use in large landscapes, 

elegan$,.-^Qi so, strong-growing as A. 
sipko, and with much smaller, brownish-red, flowers. Seeds. 
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Arutolochia sipho (Dutclimaii’s Pipe). — A strong climber^ 
growing to a beiglit of 25 feet, witli curious flowers, of a 
purplisli colour. Hardy. Seeds. 

Aristolochia tomentosa (Dutcliinaii’s Pip©). — A strong 
grower, requiring plenty of room; crimson-purple flowers. 
Deciduous. Seeds. 

Arundo donam (Spanish Reed). — strong reed, up to 25 
feet in height in a good soil with plenty of moisture; has a 
diameter of an inch and is very useful for garden sticks and 
numerous other purposes. Offsets. A variegated variety is 
very ornamental. 

Asparagus plumosus (Asparagus Perns). — This plant 
grows to perfection with very little effort, and varieties are 
to be found growing in the veld. Seeds or divisions of roots. 

Asparagus spengeri . — ^A useful kind for hanging baskets; 
fronds about two feet in length and has at one period of the 
year tiny white flowers. Scented. Division of roots or seeds. 

Bambusa arundinacea (Whipstick Bamboo). — The stems 
of this species are up to 50 feet, when grown in heavy rich 
soils and have diameters up to 5 inches; for whipsticks it 
should be grown in poor or gravelly soil. Offsets, 

Bamhusa fortunei (Fortune’s Bamboo). — A small variety 
having a height of about 6 feet and stems about half an inch 
thick; valuable in clumps in a shrubbery and can also be used 
as a hedge; stems are very handy as stakes in a garden. 
Offsets. 

Bamhusa vulgaris —A strong-growing bamboo, with 
blackish stems 2 to 3 inches in diameter, and 15 feet high. 
Offsets. 

Bamhusa sp. (Striped Bamboo). — ^Height to 15 feet, 
diameter 3-4 inches; has golden stems marked with green 
stripes. Offsets. 

Bamhusa sq, — An Indian species raised from seed brought 
over by Mr. A: C. Laurie, Glendale, and though not yet fully 
grown has reached 20 feet in height. Offsets. 

Bauhinia acuminata, — ^A pure white variety similar to 
B. purpurea, and used for the same purposes. Seeds. 
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Bmihinia galpini (Pride of tke Cape). — Should be called 
Pride of Eliodesia, as it occurs abundantly in portions of the 
Colony. There are several indigenous Bauhinias. 

This is a rambling, climbing shrub and loves to climb 
over other trees, where it will reach a height of 30 feet; 
flowers are terra-cotta coloured and shaped like nasturtiums; 
when in bloom is very effective. Hardy. Seeds. 

Bauhinia purpurea. — small showy tree 15 to 20 feet in 
height, with Ehododendron-like flowers, which are pinkish- 
mauve in colour and scented; flowers May- July, at a time of 
year when there are otherwise few flowers. It is used for 
streets and avenues, when it should be planted at 20 feet apart, 
and is also a very fine small tree for shrubberies. Seeds, 

Beaumontia grandiflora. — A large-leaved, vigorous 
climber, which requires plenty of room. One plant will easily 
cover a trellis 25 feet in length and 10 feet high ; a quick 
grower, and flowers profusely; flowers large, trumpet-shaped 
and pure white, being very similar to Lilium Harrisii; some- 
times a little slow in becoming established. Seeds. 

Bignonia cherere, — ^A beautiful large flowered reddish- 
orange species; strong grower and climber. Propagation by 
layers, or budding. 

Bignonia gracilis. — A climber which will cling close to 
walls and trees, like Virginia Creeper, and is very useful when 
a plant is required to cover a dead tree stump. Has large 
sulphur yellow flowers, but only in flower for a short period 
yearly. Cuttings or seeds. 

Bignonia jasminoides . — A. good climber which has ever- 
green bright shining leaves and large white flowers with 
purple throat. Seeds or cuttings. 

Bigonia speciosa. — A dwarf ground runner 2-3 feet in 
height and having mauve flowers. Cuttings. 

Bigonia venusta (Golden Shower). — Grows to perfection 
nearly everywhere; this gorgeous climbing plant is too well 
known to need description. Excellent alike fdr verandahs, 
pergolas, or even as a hedge, when it makes and wonderful 
show. Cuttings. 
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Biwa orellana (Arnatto). — dark greeR shrub, 6-8 feet 
in height with rather pretty pink flowers; dense foliage; ever- 
green. A dye is obtained from this which is used in colouring 
cheese. Seeds. 

Bolusanthus speciosus (Rhodesian Tree Wistaria). — ^A 
small indigenous umbrageous tree, 15-20 feet high, covered 
in Spring with panicles of intensely blue fl.owers similar to 
the Wistaria, but smaller. Seeds. 

Bougainvillea splendens. — This species and several others 
of this genus do remarkably^ well, and are useful as strong 
climbers; if trimmed into neat bushes, they make effective 
shrubs, and also make excellent hedges if kept in order. Layers 
or cuttings. 

Brugmansia knightii (Moonflowers). — Makes a fine shrub 
10-15 feet high. It has large single highly-scented flowers 
during summer. It requires protection in winter while small, 
as heavy frosts cut it back. A double variety is also grown, 
but not so strong in growth, height 6 feet. Seeds or cuttings. 

Brunfehia americana. — ^A small bush up to 6 feet in 
height. A variety with whitish-yellow flowers, over an inch 
in diameter; flowers in early Spring. Cuttings. 

Brunfehia eximia (Testerday-To-day-To-morrow) . — ^The 
uncommon name of this plant is owing to the fact that the 
flowers turn a different colour daily. They are at first a fine 
violet-purple. A small slow bush, up to above 6 feet in height, 
but a beautiful sight in early Spring when covered with flowers 
which are also scented. Seeds or suckers. 

Buddleia sp. — Several varieties of Buddleias are grown, 
and thrive, some with blue to purple flowers; flower in the 
Spring, and grow up to 10 feet in height. 

An orange-flowered species grows rankly to a height of 
15 feet and flowers in June-July. Flowers sweetly scented. 

An indigenous variety, B. salvicefolia, flowers in May- 
July, and has pinkish-purple scented flowers, and is a common 
shrub on the Eastern Border. Seeds or cuttings. 

[To he continued,) 
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Southern Rhodesia 
Weather Bureau. 


.JANTTART, 1938. 


Tke weather services in Northern and Southern Rhodesia 
were combined from the 1st January, 1938, and a few stations 
from the former country are included in this report. This 
number will be steadily increased as the equipment in the 
North is brought up to date. 

Pressure.— Barometric pressure was generally slightly 
below normal over the whole country. 

Temperature.— Maximum temperatures were slightly below 
the average but minimum temperatures were generally above. 
Humidity was well above normal everywhere. 

Eainfall.— Rain continued with slight intermissions in the 
south through the whole month and the total was nearly three 
inches in excess of the average, bringing the seasonal rainfall 
to approximately two inches above the average. 

Weather and Air Masses during January.— The month was 
generally wet, particularly in the northern part of the Colony, 
where some stations recorded rain on every day of the month. 
Equatorial air was predominant, the main source during the 
first three weeks of the month being the Indian Ocean to the 
north of Madagascar. The weather during this period was 
characterised by an unusual amount of thunder for the time 
of the year. 

There were incursions of maritime air into the south on 
the 7th, lOth, 16th, 23rd and 28th. 

The establishment of the S.E. trades resulted in fair 
weather in the south from the 1st to the 4th, from the 17th 
to the 20th» and on tl|e 24tR 
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A tropical cyclone formed over tlie nortli of the Mozam- 
bique Channel on the 8th, but was short-lived, having dis- 
appeared on the 10th. While it existed weather was unsettled 
in Southern Rhodesia. 

A very deep southerly low on the 12th induced a flow of 
dry air across the West Coast from the Atlantic. The dry 
air approached the Rhodesian border on the 14th, but failed 
to cross. 

A deep low formed over the south-west of the Colony on 
the 30th and moved north-westward, being followed by cold 
southerly air. A good deal of heavy rain fell on the last two 
days of the month. 

PRECIPITATION. 


Stations. 

Inches. 

Normal. 

No of days. 

Beitbridge 

6.14 

3.21 

8 

Bindura 

... 16.88 

7.39 

24 

Bulawayo ... 

6.10 

5.61 

16 

Chipinga 

... 11.56 

10.38 

19 

Enkeldoorn ... ... ... 

... 12.96 

7.63 

23 

Port Victoria 

... 10.24 

6.14 

17 

Gwaai Siding 

7.75 

5.41 

16 

Gwanda 

5.68 

5.53 

15 

Gwelo 

6.64 

5.99 

20 

Hartley 

... 12.69 

7.74 

23 

Inyanga * 

... 15.47 

9.92 

27 

Marandellas 

... 19.52 

8.56 

24 

Miami ... 

9.40 

8.25 

27 

Mount Darwin 

8.85 

8.25 

20 

Mount Nuza 

... 25.82 

14.59 

30 

Mtoko ... ... 

... 10.83 

7.77 

24 

New Tear's Gift 

7.81 

7.65 

18 

Nuanetsi ... 

7.84 

4.33 

14 

Plumtree 

... 5.12 

6.30 

15 

Que Que ... ... 

... 11.16 

6.83 

16 
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Stations. Inches. Normal. No of days. 

Rusape 21.53 7.56 24 

Salisbury 12.15 7.37 26 

Skabani 4.13 5.87 15 

Sinoia 11.27 8.14 26 

Sipolilo 4.94 8.52 24 

Stapleford 26.19 16.81 30 

TJmtaH 14.70 8.11 25 

Yictoria Falls 5.89 6.95 17 

Wankie 11.93 6.49 21 
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Southern Rhodesia Veterinary 
Report. 


DECEMBEE, 1937. 


DISEASES. 

No fresh outbreaks of scheduled diseases. 


TUBERCULIN TEST. 

Four bulls were tested upon importation with negative 
results. 


MALLEIN TEST. 

Six horses and twelve mules were tested. No reactions. 

IMPORTATIONS. 

From the United Kingdom. — ^Horses 1. 

From the Union of South Africa, — Mules 12, bulls 4, 
sheep 1,391. 

From the Bechuanaland Protectorate. — Sheep 538. 

EXPORTATIONS. 

To the Union of South Africa. — Oxen 302, cows 12. 

To Northern Rhodesia.— Horses 5. 

To Portuguese East Africa. — Oxen 56, cows 40. 

EXPORTATIONS,— MISCELLANEOUS. 

To the United Kingdom in Cold Storage. — Chilled beef 
quarters, 2,559; frozen boned beef quarters, 1,781; kidneys, 
218 lbs.; tongues, 3,440 lbs.; livers, 5,323 lbs.; hearts, 298 
lbs.; tails, 749 lbs. ; skirts, 1,375 lbs.; shanks, 4,008 lbs. 



'VETERINAEY EEPOET, 
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To N'ortLern Eliodesia in Cold Storage. — Beef, 137,372 
lbs. ; pork carcases 57. 

To tbe Belgian Congo in Cold Storage. — Beef 53,723 lbs. ; 
pigs, 50. 

Meat Products. — From Liebig’s Factory. — Corned beef, 
106,518 lbs.; beef fat, 45,000 lbs.; tongues, 3,600 lbs. 

G. 0. Hooper Sharpe, 

Cbief Yeterinary Surgeon. 
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SOUTHERN EHODESIA. 

Locust Invasion, 1932-38. 


Montkly Report No. 62. January, 1938. 


During January swarms of the Red Locust {Nomadacris 
$eptemfasciata, Serv.) have been present in various parts of 
the Colony, and egg-laying has been reported in the following 
districts, namely: — Sebungwe, Lomagundi, Darwin, Mazoe, 
Mrewa, Mtoko, Hartley and Grwanda. 

Egg-laying is reported to have been fairly general on 
farms in the Concession section of the Mazoe District and also 
in parts of the Urungwe section of the Lomagundi District, 
but elsewhere on the higher veld the deposits appear to be 
scattered and more or less isolated. 

Considerable breeding appears, however, to be taking 
place in the low veld of the Zambesi Valley in the Darwin and 
Lomagundi Districts, where hoppers have already appeared. 

Birds have been reported as active in pursuit of the 
swarms, and one sample of locusts infested with maggots has 
been received. There is as yet no sign of Empusa. 

Serious damage to young maize has occurred on several 
farms. 

No general outbreak of hoppers is to be anticipated, but 
locally serious hatchings are liable to occur. 

RtjpEitT W. Jack, 

Chief Entomologist. 
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Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor^ Department of Agriculture^ Salisbury, Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Worhs^ Ltd., Box 431, Salisbury, 


Sandveld Maize.— Tke frontispiece in tbis number was 
kindly supplied by Major J. C. V. Eoos, of Evelyn Farm, 
Gadzema. The maize shown was grown on sandveld on Bimi, 
Macheke, and the photograph was taken in November. In 
submitting the photograph Major Boos states that it demon- 
strates that maize can be grown on sandveld provided the land is 
suitably fertilised. The tallest plant measured 14 feet 7 inches. 


Magnesium— A Plant Pood.— Magnesium is one of the 'Hen 
essential elements^^ of plant nutrition required in fairly large 
amounts for normal plant growth. It is not required by the 
plant in such large quantities as potassium or calcium, nor 
is it usually as important as phosphorus or nitrogen, but in 
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certain specific amounts it is absolutely essential. The general 
antagonistic effects between Ca and K, and between Mg and 
X in plants and soil systems are well known, but inxich work 
is still being done on the subject. 

Maclntire and co-workers in Tennessee have published 
results of an eighteen-year lysimeter experiment on the 
subject, in which they measured the effects of twelve-year 
residues of lime and magnesia upon the outgo of subsequent 
additions of potash. Since they were not working on a crop 
basis, but were confining their efforts to soil effects only, they 
were able to experiment over a very wide range of concen- 
trations. In brief, their conclusions are that applications of 
lime in all quantities, and ^‘economic’’ additions of magnesia, 
have an extremely marked tendency to fix the native potash 
of the soil in an insoluble form, and also a tendency to fix 
subsequent additions of E3O as fertiliser, the effect continuing' 
for as long as six years after the liming has ceased. When 
an extremely heavy application of magnesia is made (32 tons 
per acre) then the potash does become definitely soluble, but 
this, of course, is a quite impracticable crop situation, being 
far past the lower limit of magnesium toxicity. And so, 
although applications of magnesia tend to repress losses of 
potash from the soil by leaching, the immediate effect of even 
small applications is a repression of the intake of potash by 
the tobacco plant, particularly at low levels of soluble soil 
potash. 

Consistent with good quality, the probable optimum 
quantity of MgO for tobacco leaf, fluctuates between 1.8 and 
2.6% of the dry matter, depending on the type of tobacco. 
Most native tobacco soils appear to be sufficiently rich in MgO 
to adequately supply this need. It seems, however, that some 
are not. Therefore, in certain localities it would he advisable, 
after diagnosis of plant growth or an analysis of the soil, to 
correct any deficiency that might exist. Only relatively small 
applications are required for this purpose, and care must he 
exercised in order to avoid disturbing any important potash 
relations in the soil, by large applications, or by consistent 
yearly applications of MgO when one or two might be 
sufficient. 
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In tobacco the burning quality is directly proportional to 
tlie percentage of K 2 O. If, due to tbe antagonism between 
E 2 O and MgO, tbe MgO of tbe soil tends to repress tbe 
solubility of K 2 O and tbe amount absorbed by tbe plant, then 
it follows as a direct corollary that applications of MgO will 
lower tbe burning quality of tobacco. Tbis theory has been 
substantiated by burn tests made at tbe Central Experimental 
Earin, Ottawa, and the Connecticut Agricultural Experi- 
ment Station. 

So it may be seen that in attempting to correct one 
undesirable condition, tbe treatment used may induce another 
undesirable condition which may possibly be worse than tbe 
first. Thus tbe problem calls for a very fine discrimination 
of judgment in order that a properly balanced ration may be 
found. — G. M. Ward (from The Lighter,) 


Granadilla Juice.— Passion fruit juice was prepared from 
fresh fruit and packed in three different types of cans, plain 
open-top cans, lacquei^ed open-top cans, and wax-lined 
beverage cans. A number of glass bottles were also packed 
as controls. To one portion of tbe juice, sugar was added to 
give a cordial of density dS'" Brix, and a similar seines of tests 
was carried out on tbis product. Tbe full range of tests was 
as listed in tbe following table : — 

{a) U nsiceetened Juice, 

Containing no preservative but pasteurised 20 minutes 
at 170" P. 

(1) Open-top cans — plain. 

(2) Open-top cans — lacquered. 

(3) Bottles. 

(6) Unsweetened Juice, 

Not pasteurised but containing benzoic acid as pre- 
servative. 

(1) Wax-lined cans. 

(2) Bottles. 

(0) S%veetened Juice, 

As tests (a). 
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[d) Sweetened Juice. 

As tests {h). 

Tlie cans and bottles were examined after three months’ 
storage at ordinary temperature during the autumn months, 
with the following results. 

The product obtained in open-top cans was perfectly 
satisfactory. There was practically no difference between any 
of the containers, so far as colour and viscosity were con- 
cerned. The flavour of juice and cordial packed in lacquered 
cans was not quite so good as that from the plain cans, though 
the difference was so slight as to be apparent only when two 
samples were being tested side by side. The condition of the 
containers was quite satisfactory and no excessive corrosion 
was noted. 

The juice and cordial preserved with benzoic acid differed 
quite considerably in appearance from that which had been 
sterilised by heat. Three samples out of four examined had 
separated into two layers, a clear pale yellow liquid and a 
thick brownish-yellow sediment. On shaking, the material 
could be mixed to a liquid resembling the fresh juice in colour 
and appearance, but much less viscous, i.e.^ more watery in 
texture. Apart from this defect the colour was satisfactory 
and the flavour quite good, though a slight off -flavour due to 
the preservative could just be detected. 

On the results of this examination, the product packed in 
open-ended cans appears to be qxiite equal to the bottled 
product, and there is no advantage to be gained by using 
lacquered cans. With regard to the juice preserved with 
henzoic acid, it seems likely that the difference in viscosity 
between this and the sterilised product might be due to the 
fact that no heat treatment had been given to the material 
containing preservative. This point might be investigated 
with advantage, and it is also possible that the wax-lined cans 
might he used for juice or cordial containing no preservative, 
but given a pasteurisation at some temperature belo'w 170° F. 
Such a product would remain good for a considerable time-^ 
after a can had been opened as the extremely high acidity 
<)f this materiaT renders it less susceptible to the attack of 
micfo-rorganisms.-— (Bulletin of the Imperial Institute.) 
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Silica Dust as an Insecticide.— Many substances used as 
inseticides are actual insect-poisons, but Tarious non-poisonous 
materials in tbe form of very fine dust have also been tried at 
different times, their lethal effect being more of a physical 
nature. In a series of recent trials one of the most promising 
of these materials was a proprietary silica dust stated to 
consist of a pure quartz sand, ground to such a degree of 
fineness that the particles approach colloidal size, and to 
contain 98 per cent, of silica, with only very small quantities 
of aluminium, iron, calcium, and magnesium compounds 
("‘Versuche zur Bekumpfung des Kornkafers init Staubmit- 
teln'’ by B. Germar, Z. Angew. Ent,, 1936, 22, 603-630). 

The practical trials were made with the granary weevil 
{Calandra granaria). It is believed that the fatal effect of the 
dust is due to a withdrawal of water from the tissues of the 
insect, owing to the large increase in body surface caused by 
the adherent dust. The effect of the dust is consequently 
dependent upon the fineness of the particles, and their power 
of adhering closely to the body of the insect, but the age 
of the insect is also a factor, the younger individuals being 
definitely more readily susceptible than the older. The 
temperature and the relative humidity of the atmosphere are 
also important. 

The treated grain should contain 1 per cent, by weight 
of the dust, which is best applied in the autumn or at the 
end of the winter, and should, of course, be stored in a dry 
place. The dust is non-toxic, and is removed by the usual 
processes preceding milling. 

The treatment is said to be effective with regard to the 
existing weevil population, in retarding oviposition and hence 
preventing reinfestation, and to be economically practicable 
from the point of view of cost and ease of application. — 
(Bulletin of the Imperial Institute.) 
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“Here’s How.” 


By Major G. St. J. Orde Browne, O.B.E. (Mil.), late R.A. ; 

pxiWisKed by East Africa, Ltd., 91, Great Ticlifield 

Street, London, W.l; price 5s. 

In tlie forexYord the author states that ^‘Here's How^’ is 
intended to present in handy form the information likely to 
be wanted by the novice or amateur who must rely on his or 
her own efforts. It is obvious from the contents that the 
novices or amateurs referred to are resident in East Africa 
or some other far away Colony or Dominion where conditions 
are different from those in England. In fact the wrapper 
indicates that it is a book of hints for the man ^^in the Blue’’ ; 
and this is precisely what it is. 

As would be expected the hints concern the laying out 
of land, with simple instructions how to survey; the building 
of a settler’s home; the making of drifts across streams; the 
use of cement and stone; painting and colour-washing and 
numerous workshop hints. 

But this is not all. Household hints; medical notes; 
travel notes and numerous other subjects are included. Sport 
and games are not overlooked; dimensions are given for 
cricket and football grounds, tennis court, hockey grounds, 
etc. 

This is a book which can be recommended to our readers 
with every confidence that they will find it both interesting 
and useful. 


C.K.B. 
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The Control of Veld Fires. 


By The Division of Forestry. 


Tlie dry season is again rapidly approaching and it 
behoves all farmers to put in hand preparations against veld 
fires which annually account for enormous losses in grazing, 
timber and soil. 

Fortunately recent legislation enables the cost of pro- 
viding fireguards to be very appreciably reduced owing to the 
provision of Section 6 of the ‘"Forest and Herbage Preserva- 
tion Act, 1936/’ under which the owner or occupier of adjoin- 
ing private land may be called upon to contribute half the 
labour or cost necessary to provide and maintain sufficient 
fireguards on the common boundaries. The Act provides that 
no fireguard is deemed sufficient unless it is at least thirty 
feet wide on each side of a common boundary. 

Constructing Fireguards.— The most satisfactory method of 
constructing fireguards is to clear two paths or traces, about 
five feet wide and at least thirty feet apart to serve as guide 
lines for the purpose of burning the intervening strip. These 
paths may either be scoffled or ploughed in such a way as to 
leave no inflammable matter on them. On land where erosion 
need not be feared ploughing of the whole thirty feet strip 
may prove satisfactory, and in this case no burning will be 
necessary. In general a much wider strip than thrity feet is 
advisable, particularly in tall grassland and exposed areas. 

To burn the intervening strip between the traces firing 
is commenced on the leeward side until a sufficient width is 
burned to undertake safe firing from the windward side. The 
draught caused by the two fires tends to draw them together 
and a safe burn is effected. 

The fireguard should be divided into sections for burning 
and the length of the section burned in any one firing will 
depend on the number of labourers available. The labourers. 



244 


THE RHODESIA AGRICULTDRAL JOEEXAL. 


equipped witli sliovels or leafy brandies with which to keep 
the fire under control, should be spaced at judicious intervals 
along the guide lines. 

Firing is best undertaken in the late afternoon or at 
night. As each length of strip is burnt a guard should be 
detailed to extinguish any vegetation or wood left in a 
smouldering condition. Such danger points are best extin- 
guished by piling earth on them. 

The establishing of a network of internal fireguards is 
of the greatest importance in reducing the fire hazard on the 
farm. Frequently these can be maintained at little cost by 
joining up areas of arable land with short fireguards and by 
utilising roads and paths to the best advantage. 

Windbreaks and shelter belts of evergreen trees, if 
judiciously placed, are also useful in minimising fire damage, 
by lessening the force of winds and by acting as spark 
arresters. 

It must be remembered that no fireguard, unless of excep- 
tional width, can be considered infallible against all fires. 
It should be regarded primarily as a useful line of defence 
on which to mobilise the labour gang to cope with approaching 
fires. 

To achieve the greatest security against fires constant 
patrol by fire watchers should be maintained during the fire 
season, and labour gangs, particularly over w’eek-ends, should 
always be available for fiire fighting. 

Patrol by Special Hative Oonstables.— In connection with 
the important factor of patrol attention is drawn to the facili- 
ties provided by the Police in attesting reliable natives as 
Special ISTative Constables for the control of grass fires. 

Full particulars of this arrangement can be obtained 
from any Police Station, but the conditions are briefly as 
follows. The farmer selects a suitable '‘boy^^ and applies to 
the Police on a special form for his attestation. The ^^boy^^ 
is paid at a rate previously stipulated by the farmer, who also 
provides him with rations. The ^^boy/^ who is provided with 
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a special armlet indicating his position as a Special Native 
Constable, can then be employed by the farmer to pati’ol 
boundaries and apprehend anyone lighting fires, snaring, 
hunting or trespassing. 

The local Police Officer inspects the work of the native 
from time to time. Natives can only be employed in this 
capacity during the dry season and for a period limited to 
six months, after which the armlet is returned. The system 
is designed to instil keenness into the native so employed and 
to act as a deterrent to natives who might otherwise light 
fires illegally. 

Small Cost of Fire Protection. — Many farmers unfortunately 
abstain from fire protection measures owing to their fear that 
it will cost too much. Some idea of the cost may be obtained 
from the operations of the Forestry Division in Matabeleland, 
where the cost per acre protected, including efficient and daily 
dry season patrols, has averaged .43 pence per annum over a 
period of eleven years. 

As this includes the cost of clearing many miles of fire- 
lines through heavily forested country, the figure is not 
inapplicable to farms. 

A simple calculation will confirm this. Assume a farm 
of 5 square miles, or 3,200 acres, and a cost for burning and 
scoff ling fire traces of £1 per mile. The total length of the 
sides of the farm, if square, will he nine miles. The cost to 
the owner shared between himself and his neighbours will 
therefore be £4 10s. Od., which is equivalent to approximately 
0,38 pence per acre. 

If a police boy is employed for the months of August to 
November at 15s. per month with orders to arrest honey 
hunters and trespassers and to report all fires in the vicinity, 
the cost (which in this case cannot be shared) will only be 
another £3, or 0.22 pence per acre. 

If the losses normally caused by drought and lack of 
grazing ai’e taken into consideration together with the 
damage to trees and the encouragement of wind and other 
erosion, this is indeed a small sum to pay by way of insurance. 
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Forest and Herbage Preservation Act.— Farmers are urged 
to acquaint themselves with the provisions of the “Forest and 
Herbage Preservation Act, 1936.^’ These are fully explained 
in Bulletin 'No, 1018 entitled “Veld Fires/' which may be 
obtained free of charge from the Division of Fo^estrJ^ 
Insofar as fires are concerned the main points of the Act may 
be stated briefly as follows : — 

i. It is an offence for any unauthorised person to set fire 
to vegetation not his own property, or to light any fire 
if by so doing the fire spreads to vegetation which is 
not his property. 

ii. Before burning his own vegetation he must give 
reasonable notice to his neighbours that he intends to 
burn, at the same time stating the approximate time of 
burning. 

iii. If a fire spreads to adjoining property in spite of 
reasonable care, and after notice has been given, the 
persons responsible for the fire is not liable under the 
Act for wilfully and negligently setting fire to property 
not his own, but he may still be liable for damages 
under civil law. 

iv. A land owner wishing to protect his land may call in 
his neighbours to contribute one half of the covst or 
labour in constxnicting and maintaining fireguards on 
the common boundary. In the event of his neighbour's 
refusal the owner may construct the fireguards and 
recover half the cost from his neighbour. 

V. A sufficient fireguard must be not less than 30 feet on 
either side of the common boundary. 

vi. Fireguards, provided they are of sufficient width, may 
consist of belts of fire-resisting trees or trees so treated 
as to prove adequate as fire-breaks. Any disputes as 
to the sufficiency of a fire-break shall be submitted to 
the Minister of Agriculture and Lands, whose decision 
shall be final, 

vii. The Act enjoins every person properly to extinguish 
fires kindled by him on the land of another and on 
roadsides, outspans and vacant land. Counter-firing is 

permitted when life, person or property are endangered 
by the approach of fire. 
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GRASS MOWERS. 


By H. Beynon, from The Farmer^ March 4th, 1938. 


Mowers were until a few seasons ago the bane of most 
farmers’ lives. They would either not cut at all or Jamb every 
few yards if they did cut. The machine made such a terrific 
noise that hay making and mowing time was a season to be 
dreaded. The new, oil-bath, totally enclosed gear machines 
have changed this to a very large extent, but many of the old 
type mowers are still good for many more years. Many years 
of struggling with second-hand mowers yielded tips w^hich may 
or may not be worth while passing on. Here they are : — 

Starting with the cutterbar; in my opinion the lower 
knife or ledger plates are about the most important parts of 
the cutting mechanism, IS'early all bad cutting can be traced 
to the fact that ledger plates are rounded and blunt. My 
advice is, replace ledger plates every season; it’s worth it, 

Next see that alT the fingers are in line. One finger out 
of line can wreck a pitman. Most fingets are made of malleable 
iron and can be hammered up and down, but do not hammer 
on the point and do not forget to tighten after hammerings. 

Wearing plates are nearly always so worn that it pays 
to replace them. See to the tw'o holding down plates at the 
inner end of the bar. If these are badly worn the knife head 
has an up and down movement which eventually breaks the 
knife. Apart from this it causes a lot of noise and vibration. 

Finally, do not hammer down the clips too much. A little 
play for the knife is better than a tight fit. 

Pitman and Head,— On most old type mowers the pitman 
head has a holt through both metal portions. This when 
tightened grips the knife head. Too tight and you bend the 
pitman head. Too loose and you get play. This is the quickest 
w^ay of wearing out the knife head. 



248 


THE RHODESIA AGRICULTURAL JOURNAL. 


If you lose or break the bolt do not put a square or round 
head bolt in and hope for the best, becairse it will always work 
loose. Take a round head bolt, place the head on the anvil 
and hammer it square till it fits the square hole. Put a lock- 
nut on, because the original was left-hand thread and the 
new is right. Tf you have the automatic clip type press the 
lever right down. If it is not it might come loose. 



Pig^2. 



To keep the knife head oiled I always put wool in the oil 
hole. This keeps the oil in despite the movement. 

Farmers usually mate their own pitmans. Get it the 
right length so that the knives are registering exactly. Do 
not mate rivets of six-inch nails as they always hend inside 
the wood and you have to stop to make another pitman. 

.If you have no rivets, use Jfo. 6 wire, which has been 
softened. 
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Do not forget wKen yon are drilling the holes that the 
bottom end holes usually run horizontal and the top ones at 
the pitman head bearing Tertical. I have had to discard many 
a pitman through making this mistake. 

Pitman Head Bearing.— If it is worn replace. It only costs 
Is. 6d. or so and reduces noise and vibration. Some machines 
have a plain hole for oil. Fill this with wool and screw a 
short bolt in. Fasten the bolt to the pitman as it usually 
screws out and is lost. If you have a grease cap remove the 
grease in the bearing before the season’s work and put new 
grease in. The old grease is usually hard and dry and will 
only ruin the bearing. 

Some of the modern mowers have a proper oil ball cap. 
This is, in my opinion, much the best as oil cannot come out 
or dirt get in. 

One of my troubles wuth regard to the pitman head was 
grass getting caught up between the flywheel and the frame. 
To stop this I fastened a piece of flat galvanised iron under 
the frame and up over the pitman head as a shield. 

Tramsmission Shaft Bearings.— If there is play, especially 
in the rear bearing next to the pinion, it is better to replace 
as slipping of the pinion is usually caused by wear in this 
bearing. 

Pinion.— When the pinion is worn, i.e., the teeth have 
become sharp, replace. Otherwise yoxi get slipping, possibly 
a broken bevel gear or pitman through the knife jamming. 

Pawls.— On the older types of machines the pawls were 
nearly always in the wheels, so remove the wheels, clean the 
pawl cavses and wash spring and pawls with paraffin. Do not 
lubricate. 

Some of the modern machines still have this system. Some 
makers advocate greasing. This must therefore be done every 
season. Remove the large cap on the outside of the wheel, 
wash out all hard grease and put new grease in. See that the 
wheel is tight up against the casing and replace the pin or bolt. 

Clutch.— This is usually in the form of three or four teeth 
on the drive shaft which engage in other teeth on the bevelled 
gear hub. See that they are cleared of much grease and grass 
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and that they fit idght in. If they do not it may be caused 
by the automatic declutching device. This is a very frequent 
cause of trouble. 

OIL BATH MOWERS. 

All the points re cutter bar, pitman, bearings, etc., apply 
here, but one or two more tips may come in useful. 

Pawls.-— If you have pawds inside the gearbox there is 
hardly ever any necessity to examine them. They run in oil 
and no dust can get to them. 

Pawls on the wheels, however, sometimes cause trouble, 
as in this case the wheel is loose on the axle and wear has to 
be taken up and new grease put in. Take up as much play as 
possible with the pin and adjuster at the end. It is difficult 
to eliminate all play, however, as the wdieel being loose on the 
shaft becomes worn. Where the pawls are in the oil bath gear 
case of course the w^heels are keyed to the shaft. 

Bevel Gear and Pinion.— On some mowers any wear on the 
pinion can be taken up by adjusting an outside screw without 
opening the case at all. Adjust the depth so that there is the 
minimum of play and noise, especially noise, as this indicates 
too deep a setting; with this method the oil need not be 
drained. 

Other mowers have internal adjustments. Remove cover 
to gear case, being careful not to break the gasket. Adjust 
and replace. Refill with oil. 

Lift,— Adjust the mower to declutch at the proper time. 
If it declutches too soon the grass jams in the knife. If too 
late you may break a pitman. 

Some mowers have combined high, vertical and plain lift, 

by shifting a small lever you can have either one or the 
other type of lift. The high vertical lift enables you to lift 
the knife head clear over large stones in the field. Do not 
forget which lift is in operation. 

Storage.— When you put the mower away for the winter 
buy a couple of labels. Note what is wrong with the mow^er 
and tie on to the lift lever. Next season you wdll know what 
spares, to get without racking your brains as to what had given 
you so much trouble last season. 
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Operation.— Always use liglit oil. Oil batlx mowers use 
S.A.E. 30-40, A.F. or B.B. Light oil on the cutter bar every 
hour or so is better than heavy oil or grease, as there is so 
much grit flying about. The same applies to the pitman head 
bearing. 

Some machines have a hollow space in the bearing which 
allows you to work all day on one or two oilings. Grease or 
heavy oil collects dirt and sand and tends to wear the bearing 
quickly. 

Always have the machine in gear when you start and lift 
the cutter bar slightly, allowing it to drop down after a few 
feet. 


Height of cut : The extra inch you gain by cutting at 
ground level does not compensate for broken knives and cutter 
bars. Adjust your cut at about four inches. 

Raise juur knife slightly at corners. 

TRACTOR MOWERS. 

These are usually designed to work from a power take off, 
i.e.y direct from the engine.. They cut anything from three 
to four times as much as an ox mower so are correspondingly 
more strongly built. 

Attaching.— Usually attached by one bolt to the draw bar. 
Do not tighten this bolt up solid as this makes it difficult to 
fit the mower in position. Tighten until the coils of the 
spring on the bolt are 1-16 or so apart. Do not tighten up 
the springs on the safety device until you know the mower’s 
capabilities. 

If it has a poor take off examine the oil level of the mower 
gear chamber every day. 

These mowers usualty cut very low, so turn the blade up 
as high as possible to prevent it catching in the ground. No 
harm can come of catching in the ground, but it means stop- 
ping and refitting the mower, as the safety device comes into 
operation and pulls the mower out of gear. Adjust the float 
spring so that the mower rides over the ground and does not 
drag. 
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The Maize Weevil Problem. 


Letter from Mr. J. 0. Howard, Sheepridge Farm, Zawi. 

“I have read with interest Mr. Mossop’s article on w^eevil 
infestation in yotir December issue. I hope you will not 
mind if I offer a few comments on it and believe it is an 
honest endeavour on my part, to offer a little constructive 
criticism. I have Mr. Mossop’s article before me now and 
with your permission will comment on the various paragraphs 
as I go along. My comments, of course, apply only to my 
observations on my own and neighbouring farms. The first 
paragraph refers to newly delivered maize being graded 
slightly weevily. Now, Sir, how often is maize graded imme- 
diately on delivery? My experience has been that maize lies 
at the sidings at least three or four weeks before being graded, 
ample time for it to become infested from station buildings 
and maize sheds, also dunnage from the previous year. Even 
to-day there is any amount of old dunnage lying at Zawi, not 
having been properly burned. It is also impossible to get 
100 per cent, efficiency in fumigating the old maize sheds, 
some weevil are bound to escape. Furthermore, very often 
new maize is delivered before the sheds have been cleared of 
the old weevily maize, and when loading takes place the new 
maize is bound to become infested. What more prolific source 
of infestation can there be than from old maize sheds and 
station buildings? You mention field infestation as playing 
a large part in the infestation of dumps and store rooms. In 
this district field infestation is practically non-existent, and 
even if it were present I don’t think one weevil in a million 
would find its way safely through the blowers and sieves of 
a power sheller into the bags. To my mind Mr. Mossop has 
missed the main cause of dump infestation, and that is the 
use of old infested bags at the dump. Every farmer when 
shelling uses several hundred second-hand bags, which are 
usually heavily infested. These bags have spent the whole 
year in Ms store and are then taken down to the dump to be 
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used for broken grain, meal reserves, etc., and to my mind 
tbis is tlie cause of fresh maize being delivered weevily and 
field infestation wrongly blamed. On occasions, when waiting 
for the sheller after reaping, the new bags are put away into 
the store rooms for safety and become infested. Personally, 
I never put new bags in my store rooms, and any old bags I 
use at the sheller are left to lie out in the sun for weeks and 
then thoroughly shaken inside and out before being taken to 
the dump. I have been growing maize for eighteen years and 
have never yet been graded weevily. To sum up, new maize 
being graded slightly weevily is caused by the use of already 
infested bags, or infestation from station buildings and maize 
sheds at the stations. I trust jo\i will accept the foregoing 
letter in the spirit in which it is intended. 


Reply from M. 0. Mossop, M.Sc., Entomologist. 

‘'"Many thanks for your letter of 31st January, addressed 
to the Editor of the Journal. Constructive criticism of this 
nature is always appreciated. There appear to be some points 
in my article, ""An Unusual -Winter Outbreak of Maize 
Weevil,^’ that, through insufficient explanation, may lead to 
misapprehension. 

As its title indicates, the article was an attempt to explain 
the outbreak of weevil during the winter months, and not a 
discussion of the various sources of infestation of maize. The 
opening paragraphs, however, suggested my view of the main 
events vrhich lead to infestation of new maize, and this is based 
on three years^ surveys in the field, though necessarily in a 
limited area. 

I most readily agree that maize weevil is carried from 
store rooms to the fields in second-hand and even on new bags. 
The position is inclined to be exaggerated, because many 
farmers mistake the flat brown flour-beetle for weevil. Flour- 
beetles are carried in second-htod bags in much greater 
numbers than are true weevils, and they are far more per- 
sistent. The transport of maize weevil oh bags to the lands ht 
harvesting time, of course, adds somewhat to the nunibeitr Of 
adults brought in from the field to the dump, for only adult 
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weevils are carried on empty bags and, as yon say, many of 
them get blown out during tliresbing. A percentage of 
these (probably a small percentage) will find their way 
back to the bagged grain. Many more will get into the 
shelling dump, and where conditions are favourable, their 
progeny will add to the following year’s field infestation. 

Field infestation, however, does not involve only adult 
weevils. The adults get into the field chiefly by fiying and 
crawling from store rooms and shelling dumps, but also to a 
lesser degree by being transported there by various means 
and from various sources. It is possible, also, that weevil 
may actually persist in the field from season to season, but I 
have, as yet, no data in this respect. The point is that some 
adults are in the field from the time when the maize is in the 
dough stage, and possibly earlier. These give rise to the 
breeding of weevil in the grain on the cob while the plants 
are still standing. The position at harvesting, therefore, is 
a mixed infestation of adults, eggs, grubs, and pupae. The 
eggs, grubs, and pupee are all inside the grain^ and no amount 
of blowung in shellers will dislodge them, unless it is so fierce 
that the grain is broken. The infestation taken over the whole 
field may be quite light, but on the portion nearest the dumps 
and store rooms it is often fairty heavy. Near large stores 
such as railheads, the infestation is commonly severe. 

My main objects at present are to find a means of reducing 
infestation in the stacks at railhead, and to find a means of 
breaking the cycle which consists of field weevils infesting 
store and dumps and mce vena. 

My reference to maize arriving infested from the farm 
was deliberately worded as follows: “When maize, newly 
arrived from the farm, is graded as ^ slightly weevily,’ there 
can be no doubt that, with very few possible exceptions, the 
infestation has come from the farm.’’ This was merely to 
introduce the subject of field infestation and was certainly 
not intended to convey the impression that all grain is 
inspected on arriva,!. I hope I did not fail in my object in 
this respect. I have seen maize at stations or sidings that 
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has obviously become infested while awaiting acceptance — 
the sheds were not ready, or the maize was not sufficiently 
dry, or a grader was not available on the spot. (Incidentally, 
I have had no acceptable evidence that such maize was not 
previously slightly infested.) Delays of this kind arise from 
marketing conditions, non-availability of transport, and the 
financial necessity for the restriction of the size of the grading 
staff. The Maize Control Board, while admitting the 
difficulty, is anxious to overcome it. 

The matter of (presumably) infested dunnage, will be 
referred to the Maize Control Board. 

May I close by asking a favour of you.^ The simplest 
method of discovering field infestation that I have found is 
to examine during May or June, or later if the crop is still 
standing, a number of cobs, say, not less than 25, that have 
tips or other portions that are exposed and show evidence of 
having been exposed for a few weeks. The actual grain need 
not be exposed, provided that there has been a suitable 
entrance for weevil. Such examination should be made at the 
nearest point in the land to a likely source of infestation such 
as a shelling dump or store room in which maize has recently 
been stored. Native compounds are often a source of infes- 
tation. In a poor crop, weevil is more difficult to find than 
in a good crop. 

I should be much obliged if you would make such an 
examination, and get your neighbours and other friends 
sufficiently interested to do the same. Whether you find 
weevil or not, I should be glad to know the result, together 
with information regarding the amount of maize stored and 
how and when stored, the treatment given to shelling dumps, 
and the distance from store or dump to the portion of land 
examined. Such information will be of considerable help.^^ 


The Chairman of the Maize Control Board has supplied 
the following additional information : — - 

‘^1. It is correct that maize sometimes lies at sidings for 
some weeks before being graded by the Government Grader. 
When, however, farmers require receipts, it can always be 
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arranged for the Board's Checker to take over the maize and 
classify it before the Government grading takes place. The 
producer is paid on the basis of his receipt. 

2. Dunnage. — The Railways take responsibility for burn- 
ing dunnage at stations and sidings which are not depots; at 
other places the Board’s Checkers are responsible. Detailed 
instructions in regard to the work are repeatedly issued by the 
Board. 

3. It is almost impossible to eradicate weevil entirelj?* 
from the sheds. Endeavours are made every year to reduce 
the infection in every way possible; the methods followed are 
those advised by the Department of Agriculture.” 
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Nitrification in Red Soils 

IN THE SALISBURY AREA. 


By A. P. Taylor, M.A., B.Sc., and B. S. Ellis, B.Sc., 
A.I.O.j D.I.C,, Agricultural Chemists. 


The object of the experiments described and discussed in 
this paper was to inYestigate the relative rates of nitrification 
of bloodmeal and sulphate of ammonia in a normal Ehodesian 
red loam. 

The question is of particular interest, as bloodmeal is a 
common constituent of tobacco fertiliser, and is generally 
applied in the belief that it is the main source of nitrogen 
for the tobacco plants during the latter part of the growing 
season. 

The theoxw has also been advanced that in unfavourable 
growing seasons as, for example, when drought periods occui* 
followed by a rainy spell, the use of bloodmeal may render 
the plants susceptible to certain diseases. The reason adduced 
for this is that the supposed slow rate of nitrification of the 
bloodmeal results in too much nitrate being present in the 
soil late in the season; this delays ripening and encourages 
secondary growth in the tobacco plants. 

Description of Experimeiits.—The soil used in these experi- 
ments was the red dolerite loam from the Salisbury Experi- 
ment Station, which is slightly acid to reaction, with a pH of 
6.4 to 6.7, 

1. A composite sample from a non-green-manured plot 
was collected on 14th February, 1934. The bulk sample was 
sieved through a 2 ni.m. sieve and six portions were weighed 
out into 250 c.c. glass beakers. Two of these were kept for 
controls, two for the determination of the rate of nitrification 
of the added ammonium sulphate, and two for that of the added 
bloodmeal. Ammonium sulphate and blcK^dmeal^ previously 
analysed for nitrogen content, were added in quantities which 
ensured that the same amount of actual nitrogen was supplied 
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per 1,000 gms. of soil. Actually .522 g. and .516 g. nitrogen 
per 1,000 gms. soil were added respectively to bloodmeal and 
sulphate of ammonia beakers. The soils were carefully mixed 
with the added nitrogenous compounds, and all samples, 
moistened with distilled water, were placed in an incubator 
at SO"" C. They remained there for a period of one month, 
their moisture content being kept approximately constant by 
the addition of small amounts of water at intervals. 

At the end of the month the soils were removed and 
analysed for nitrate content; the figures, expressed as per- 
centages of the original amounts of nitrogen added, and due 
allowance having been made for the nitrate in the control 
soil, were 24.8% for bloodmeal and 18.0% for sulphate of 
ammonia. 

2. The whole experiment was repeated during the 
succeeding month, and the figures obtained for nitrate content 
were 34.9% for bloodmeal and 14.0% for sulphate of ammonia. 

These results were considered to be of sufidcient interest 
and importance to warrant further confirmatory trials under 
more natural conditions than incubation, so the experiment 
detailed below was laid down for the season 1934-35. 

3. Soil from the same area as before was sampled on 21st 
November, 1934, and, when dry, sieved through a 2 m.ni. 
sieve and the bulk sample thoroughly mixed. Bloodmeal and 
sulphate of ammonia were added in quantitievS such that 1,000 
gms. of soil contained .5 gm. of nitrogen. The thoroughly 
mixed material was now packed down in a condition as closely 
as possible resembling its natural state in a coffee tin witli 
a piece of canvas over the perforated base, so that liquid 
only, and not soil particles, could escape, 

A miniature lysimeter, consisting of a Winchester quart 
bottle fitted with a funnel, the stem of which passed through 
a tightly fitting rubber cork in its neck, was improvised. The 
outside diameter of the funnel was equal to the diameter of 
the perforated base of the cofEee tin. Three to four drops of 
toluene to prevent nitrification inside were inserted in the 
bottle before it was placed in its permanent position. 
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Holes were sunk in tlie ground, on a small plot on the 
Experiment Station, and their depths arranged so that the 
top of the tin, which rested firmly on the top of the funnel, 
was level with the ground surface. To prevent air-choking, 
a thin glass tube was passed through the soil in the tin, its 
lower end projecting about one-half inch below the bottom 
of the tin into the funnel. The whole system was as 
illustrated. 



(a) Glass tube, (b) Ground level, (c) Coffee tin. (d) Funnel, (e) Glass 
wool, (f) Winchester quart bottle. 
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In all, eighteen of these miniature systems were installed, 
the experiment being done in duplicate throughout. Two 
systems for hloodmeal, sulphate of ammonia, and control, 
respectively, were removed at the end of three consecutive 
months, and estimations of nitrate content made in soils and 
drainage waters. The method of analysivS employed was that 
of C. Oisen(^). The results, a summation of the nitrate figures 
from soils and drainage waters, control figures having been 
^subtracted, were as follows: — 

Percentages of added nitrogen 
nitrified. 

Sulphate of 



Bloodmeal. 

Ammonia. 

After 1 month 

20.7 

11.3 

After 2 months 

51,1 

31.4 

After 3 months 

54.5 

62.5 


4. Owing to circumstances outside our control, full figures 
are not available for season 1935-36, although it may be men- 
tioned that so far as they go, the results were similar, but in 
1936-37 the same experiments were again instituted, this time 
extending over a period of six months from November, 1936. 
The procedure was exactly the same as that described above 
for 1934-35. The results were as follows : — 

Percentages of added nitrogen 
nitrified. 

Sulphate of 
BioodmeaL Ammonia. 


After 1 month ... ... ,. 

44.0 

22.5 

After 2 months . 

49.7 

39.6 

After 3 months 

57.2 

56.0 

After 4 months 

35.8 

75.2 

After 5 month ... ... . 

24.8 

71.0 

After 6 months ... ... . 

:. ... 13.7 

29.8 


These figures, while confirming our previous results for 
the first three months, introduced another problem, in that the 
nitrate nitrogen percentages recovered were progressively 
lower in the bloodmeal tins from the third month onwards, 
and in the sulphate of ammonia tins from the fourth month. 
It was recognised that this was entirely owing to denitrifica- 
tion taking place in the experimental tins, which on several 
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occasions during tlie Iieavy rain storms of late February and 
March, had become waterlogged, so allowing denitrifying 
bacteria to function. 

Waksmanf) states, ^^In solution and in the presence of 
the proper organic substances, the bacteria may liberate 
practically all the nitrogen present in the nitrate form as 
free nitrogen gas, while in moderately moist soil, only protein 
may be formed out of the nitrate. But if the soil is very 
moist and nitrates are present, denitrifying bacteria behave 
as in solution and liberate considerable quantities of free 
nitrogen gas.^’ 

5. In order, therefore, to test out the behaviour of these 
soils when there was no possibility of waterlogged conditions 
arising, a final set of experiments was arranged for the season 
1937-38. Thirty-six beakers, each containing 250 gms. of soil 
were utilised, 12 for bloodmeal, i.e., two for each month up 
to six months, 12 for sulphate of ammonia, and 12 for control. 
The soil was found to contain 2.0% moisture, and 125 mgms. 
of nitrogen in the form of bloodmeal and sulphate of ammonia 
were added to each beaker of their respective sets, which 
amounted to the old figure of .5 gms. per 1,000 gms. of soil, 
or 0.51 gms. in 1,000 gms. of dry soil. The beakers were 
maintained under controlled conditions at a temperature of 
approximately 27° C., kept moist by adding 25 c.c, of distilled 
water every fourteen days, and two from each set removed for 
analysis at the end of each month. 

The results, calculated on a dry soil basis, as in previous 
years, and allowing for control, were as follows: — 


Percentages of added nitrogen 
nitrified. 

Sulphate of 
Bloodmeal. Ammonia. 


After 1 month ... ... 

.. ... 5Y.4 

29.9 

After 2 months .. 

.. ... T1.9 

56.1 

After 3 months . 

.. ... 76.0 

69.8 

After 4 months ... 

.. 74.3 

. 77.2 

After 5 months ... ... . 

.. ... 76.7 

90.0 

After 6 months ... ... .. 

,. ... 80.5 

97.3 
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These results bear out the theory that the diminution in 
nitrate content in the later months during the outside experi- 
ments of the preceding year, was due to denitrification follow- 
ing waterlogging, and also once more confirm the results 
obtained each preceding year for the first three months. The 
depression to 74.3 in the fourth month for bloodmeal cannot 
be accounted for, but is of no practical importance. 

Discussion of Results.— -The most striking and most 
important feature emerging from the results of these experi- 
ments is the rapid nitrification of the bloodmeal nitrogen 
during the first three months as compared with that of the 
ammoniacal nitrogen. This feature has been consistent 
throughout and disposes of the theory — for these slightly acid 
red soils, at all events — that plants when fertilised with a 
mixture of ammoniacal and bloodmeal nitrogen are dependent 
upon the nitrates emanating from the ammoniacal constituent 
until the bloodmeal has had the requisite time to nitrify. 
Since we commenced these experiments, independent workers, 
Brioux and Jouis(®), working from a slightly different stand- 
point, have published results showing that in decalcified silty 
soils, dried blood nitrified better than sulphate of ammonia 
v/hen the soils were slightly acid, or acid, while the reverse 
held for neutral or alkaline soils. Their figures were, for soils 
with a pH of 6.0 : — 

Percentagesi of added nitrogen 
nitrified. 

Sulphate of 
Dried Blood. Ammonia. 


After 15 days 

11.1 

4.2 

After 1 month 

...... 47.9 

30.8 

After 3 months ... ... 

81.2 

66.2 

With a soil of pH 6.5, 

tlie figures were : — 


After 15 days 

19.2 

13.4 

After 1 month 

50.7 

44.8 

After 3 months 

65.4 

77.2 


These figures bear out our results very strikingly. The 
pH of the soils we worked with varied from 6.4 to 6.7, and our 
comparative figures for the two sources of nitrates are strictly 
in line. 



263 


NITRIFICATION IN RED SOILS. 


Brioux and Jouis do not pnblisli figures for a greater 
period tlian three monttLS. In all onr experiments, however, 
even in those left incomplete in 1935-36, we found that after 
the third month, in 1934-35 just at the third month, the per- 
centage of nitrates from the sulphate of ammonia exceeded 
that obtained from the bloodmeal, and remained higher as 
long as the experiment continued, even under the denitrifying 
conditions obtaining in 1936-37. This is particularly exem- 
plified in the final experiment of 1937-38, which, as explained, 
was carried out under laboratory controlled conditions. We 
consider that in well-drained lands, it is unlxkety that water- 
logged conditions will normally occur, and feel justified in 
assuming that nitrification will proceed more or less com- 
parably with our final figures. 

Oonclusions.—On normal, slightly acid, red loams, such as 
those on the Salisbury Experiment Station, bloodmeal nitrogen 
is, for the first three months of the growing season, converted 
more rapidly to nitrate nitrogen than is ammoniacal nitrogen 
from sulphate of ammonia. 

At the end of three months, the amount of nitrified 
nitrogen from sulphate of ammonia is approximately equal to 
that from the bloodmeal, and thereafter the nitrification 
proceeds more rapidly with the former, the whole being 
almost completely nitrified in six months avS against 80% of 
the bloodmeal nitrogen. 
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TOBACCO EELWORM. 

{HETERODERA MARION I). 


REPORT ON FARMERS' REPLIES TO 
QUESTIONNAIRE. 


By J. 0. Collins, B.Sc., Assistant Tobacco Officer. 


Early in xingust, 1937, the Department of Agriculture, 
in response to a request made by the Council of the Rhodesia 
Tobacco Association, submitted a questionnaire to 443 tobacco 
growers in the Colony, in order to ascertain as far as possible 
the exact position regarding the serious problem of eelworm 
infestation. 

There was considerable lack of enthusiasm on the part of 
growers in replying to this questionnaire, so much so that by 
the 24th January, 1938, only 153 replies had been received 
(approximately 33|% of those solicited). As it was apparent 
that there would be no further replies forthcoming these 163 
were forwarded to this office for attention. 

The following is a report on information extracted from 
such replies : — 

On- 118 farms eelworm infestation is apparent to a lesser 
or greater extent, while on the remaining 35 there is no 
evidence of this pest. Infestation is general throughout the 
tobacco growing areas of Southern Rhodesia, and is not con- 
fined to any particular districts, but unfortunately owing to 
two-thirds of the growers not having replied, it is not possible 
to state definitely which districts are most severely affected. 
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Analyses of the 153 replies received show that : — 


No. of farms 
infested. 

No. of farms free 
from infestation. 

in the Lomagundi District 

30 

10 

,, Mazoe District 

26 

8 

,, Salisbury District 

12 

2 

,, Hartley District 

8 

2 

,, Marandellas District 

14 

6 

,, Makoni District 

21 

3 

,, Mrewa District 

1 

1 

,, Melsetter District 

1 

0 

Eeplies showing no address 

5 

4 


118 

35 


For a more detailed survey of infestation^ based on tbe 
replies received, Table 1 sbould be consulted. In tbis table 
are shown what areas are included within a particular district 
and also what percentage of cultivated lands is estimated to 
be infested. 

It will be seen from the following table that 118 growers 
report the presence of eelworm on their farms, while 35 
growers report that their farms are free from eelworm 
infestation. 

Of the 118 infested farms — 

in 37 cases 1- 5% of the total cultivated land is infested 


,, 14 

9 9 

6-10% 

99 

99 

99 

99 

„21 

9 9 

11-20% 

99 

99 

99 

99 

,,26 

9 9 

21-30% 

99 

9 * 

9 9 

99 

„ 5 

99 

31-40% 

99 

99 

99 

99 

M 4 

99 

41-60% 

99 

99 

9 9 

99 

2 

)9 

99 

51-60% 

99 

99 

> ’ 

99 

2 

99 

61-T5% 

99 

99 

9 9 

99 

„ 7 

99 

76-100% 

99 
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These figures show that on eleven farms more than 50 per 
cent, of the total cultivated land is infested with nematode. 
In one particular instance the intensity of infestation is so 
severe that the owner states that he has been driven out of 
business owing to it being impossible to produce a remuitera- 
tive crop. 
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Altliough the infested cultivated land on fifty-one farms 
does not at present exceed ten per cent, of the total, it is a 
very serious problem indeed that the growers on these faiTus 
are called upon to face, for under suitable conditions the 
eelworni population increases at an alarming rate. This point 
is better appreciated when it is realised that it is possible 
where soil, host and temperature conditions are optional, to 
find as many as 1,200 eggs in a single egg-mass, and that 
further, parthenogenetic reproduction is quite normal and 
regular among Heterodem marioni. 

Sixty-eight farmers state that infestation has definitely 
increased on their farms during recent years, while of the 
eighty-five others who have not noticed anj” sign of spread, 
it should be noted that a large number are referring to merely 
one or even two years experience of a particular farm, and that 
in such cases it would not be wise to place much reliance on 
their observations. A knowledge of the life history of this 
pest is sufficient evidence, that where control measures are not 
adopted, spread of infestation is inevitable. 

Eeplies to questions 4 and 5 of the questionnaire required 
considerable alteration, for in many cases where persons stated 
that some of their tobacco lands had in the past been native 
gardens, in replying to question 5 thej^ say that no crops other 
than tobacco have been grown on their lands. This is hardly 
conceivable, for wherever natives have their kraals they 
invariably grow crops such as maize, peanuts, kaffir beans 
(Vigna catjaiig), mtinga and sweet potatoes, etc., in addition 
to any tobacco they may produce. 


The information extracted from corrected replies is tabu- 
lated below : — 


A. 

On 79 farms no evidence of previous native cultivation. 

On 51 farms there is evidence of previous native cultiva- 
tion. 

On 18 farms the present European occupiers are in doubt 
as to whether or not natives cultivated the land 
in years gone by. 

In 5 replies to the questionnaire this question is com- 
pletely ignored. 

Total replies. 
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5 . 

68 farms on which infestation is apparent in lands which 
have grown other crops previous to tobacco. 

48 farms on which infestation is apparent in tobacco lands 
have grown no other crops previous to tobacco on 
such lands. 

11 farms which are free of infestation have grown no 
other crops previous to tobacco on their tobacco 
lands. 

3 farms which are free of infestation have grown other 
crops previous to tobacco on their tobacco lands. 

23 unsatisfactory replies. Either the question is com- 
pletely ignored or else answered in an unintelli- 
gent manner. 

Total 153 replies. 

(7. 

On 9 nematode infested farms maize only was grown pre- 
vious to tobacco and was grown solely by Euro- 
peans. No evidence of native cultivation. 

On 48 nematode infested farms no other crops were grown 
previous to tobacco. No evidence of native 

cultivation. 

On 48 nematode infested farms native crops* were grown 
previous to tobacco. Evidence of native cultiva- 
tion. 

On 11 nematode infested farms crops similar to native 
crops, such as maize, peanuts, kafGir beans, cow- 
peas, sweet potatoes and also potatoes, suim- 
hemp, sunflower, etc., were grown by Europeans 
previous to tobacco. No evidence of native 
cultivation. 

On 3 nematode free farms native crops* were grown 
previous to tobacco. Evidence of native culti- 
vation. 

On 11 nematode free farms no other crops were grown 
previous to tobacco. No evidence of native culti- 
vation. 

23 unsatisfactory replies. 

*The term **native crops” should be understood to include maize, kaffir 
beans, munga, peanuts, rapoko grain and sweet potatoes. 
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D. 

On 48 nematode infested farms tkere is eyidence of 
native cultivation in the past. 

On 68 nematode infested farms there is no evidence of 
native cultivation in the past. 

On 3 nematode free farms there is evidence of native 
cultivation in the past. 

On 11 nematode free farms there is no evidence of native 
cultivation in the past. 

From D, which is really a brief summary of A, B and (7, 
it will be seen that native gardens are not necessarily a source 
of eelworm infestation as is commonly believed by many 
farmers, for out of 116 nematode-infested farms there is no 
evidence of previous native cultivation on 68 as against 48 on 
which there is. 

By this deduction, however, it is hot intended to infer 
that it is safe or advisable to grow tobacco on land which was 
previously cultivated by natives, as in many cases the pest 
may have been introduced to the native garden from indige- 
nous weed hosts or some other source and have been allowed 
to thrive and multiply owing to lack of knowledge and initia- 
tive on the part of the native, and to the suitability of the 
crop plants, for kaffir beans, sweet potatoes, and in some cases . 
maize and munga serve as hosts. Often the writer has observed 
the presence of H, mUrioni in weeds and crop plants in native 
gardens of both recent and distant date. 

Eeplies to question 6 : ^‘Have you ever discovered eelworm 
in your seed-beds? If so, from what source was the water 
derived?’’ are tabulated below:: — 

(1) On 52 nematode infested farms eelworm have been reported 
to have been observed in the seed-beds : — 

In 38 cases seed-bed water derived from rivers and streams. 

In 3 cases seed-bed water derived from wells. 

In 4 cases seed-bed water derived from pools in vleis. 

In 1 case seed-bed water derived from river and borehole. 

In 1 case seed-bed water derived from river, borehole and 
pools in vlei. 

In 1 case seed-beed water derived from river and dam. 

In 1 case seed-bed water derived from river and pools in 
vlei. 
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In 1 case seed-bed water derived from spring,^ 

In 2 cases seed-bed water derived from sources not men- 
tioned in replies. 


52 

(2) On 62 nematode infested farms no eelworm bave been 

observed in the seed-beds : — 

In 12 cases seed-bed water derived from river. 

In 2 cases seed-bed water derived from springs. 

In 1 case seed-beed water derived from wells. 

In 1 case seed-beed water derived from pools in vlei. 

In 1 case seed-bed water derived from rivers and bore- 
holes. 

In 1 case seed-bed water derived from rivers and springs. 
In 44 cases seed-bed water derived from sources not men- 
tioned in replies. 

62 

(3) On 35 nematode free farms (no eelworm observed in seed- 

beds or in lands) : — 

In 5 cases seed-bed water derived from rivers and 
streams. 

In 2 cases seed- water derived from dams. 

In 1 case seed-bed water derived from pools in vlei. 

In 27 cases seed-bed water derived from sources not men- 
tioned in replies. 

35 

(4) On 4 nematode infested farms the growers are in doubt as 

to whether or not eelworm were present in the 
seed-beds; — 

In 1 case water derived from river. 

In 1 case water derived from dam. 

In 1 case water derived from river and dam. 

In 1 case water derived from source not mentioned in 
reply. 

4' 

*Tliere is evidence that eelworm were introduced into the water through 
surface drainage from a severely infested held. 
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A summary of tte above figures reads : — 

On 52 nematode infested farms eelworni observed in seed- 
beds. 

On 62 nematode infested farms eelworm not observed in 
seed-beds. 

On 35 nematode free farms eelworm not observed in seed- 
beds. 

On 4 nematode infested farms growers doubtful wlietber 
or not eelworm in seed-beds. 

Too mucli importance should not be placet! on the replies 
to this question (question ISTo. 6) as to the layman’s eye it 
would not be an easy matter to distinguish for certain the 
presence of H. marioni in tobacco seed-beds. Positive obser- 
vations are only easily made when the plants have been left 
in the seed-beds long enough to reach a size of ten inches or 
more, or when the intensity of infestation is exceedingly 
severe. Neither of these conditions is very commonly met 
with. 

In this connection, another point to bear in mind is that 
not every farmer is familiar with the galls produced by the 
tobacco root-knot nematode, therefore in many cases where 
the pest really was present in the seed-beds it might have 
been ignored, and we mrsa. 

It should also be realised that in some cases the seed-beds 
might quite reasonably have become infested through having 
been built on previously infested ground, a diseased 

native garden, or through wash from some other infested area, 
and in such cases the water supply cannot be blamed. 

That seed-bed water is one source of introduction of 
infestation has been proved by the writer in experiments con- 
ducted at the Trelawney Tobacco Research Station, but it is 
not the only source. Water is not the natural habitat of 
//. marioni; in fact, it is capable of being drowned in it, and 
so it stands to reason that it must be introduced into the water 
from elsewhere, e.y., from indigenous weed hosts or from 
infested crop lands, including infested native gardens* The 
mediums whereby the pest could he introduced to the water 
are surface drainage and th^ feet of persons and animals. 
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This theory meets with the approval of a large proportion of 
the tobacco-gTOwdng comnumity— as evidenced in replies to 
the questionnaire under review. 

Before dealing* with the ansAvers relating* to the remain- 
ing questions, it should be made clear that in the case of 
water derived from a spring (referred to in (1) and marked''^) 
the Avater became polluted by eelworm through infestation 
being Avashed into it from an adjacent, more eleA^ated and 
heavily infested potato field. 

In replying to the second half of question 7, . haA^e 

you any evidence of eelworm in virgin land?^’ 52 farmers 
assert that they have, but in at least five cases out of the 
52 infestation is thought, by the persons concerned, to haA^e 
been introduced to the virgin land by the use of plants which 
originally became diseased in the seed-beds. 

Fifty growers with infested farms haA^e not observed 
nematode in their Aurgxn lands, and similarly 35 others on 
whose farms no eelworm is present. The remaining 16 groAvers 
have either entirely ignored this question or else submitted 
doubtful answers. 

That eelworm are present in Aurgin land should be an 
undisputed fact. The writer has himself come across indige- 
nous weeds (in virgin hush) harbouring the pest, and makes 
mention of this in his annual report as Tobacco Biologist for 
the year 1936-37. 

In the questionnaire fanners are asked Avhether they have 
any definite ideas or proofs of the source of infestation. In 
13 cases the water supply of seed-beds is thought to be the 
source, in 12 cases natiA^e gardens, and in two cases indigenous 
weeds. 

In addition, 23 growers are convinced in their own minds 
that infestation commences in the seed-heds through using* 
infested Avater ; while tAAm feel positive that old native gardens 
are to blame ; twm others assert that on their individual farms 
infestation has spread from infested potato lands, and another 
traces the source to being diseased antirrhinim beds in his 
floAver garden. Two persons are emphatic that water-logging 
is the cause of infestation. In the remaining 96 cases the 
growers offer no suggestions. 
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To discuss the points raised in this connection : As has 
already been pointed out the water supply of seed-beds is 
often to blame, and so may native gardens, provided eelworm 
are present in them. Potatoes are a recognised host of 
H, marioni^ and whenever they are intended to be grown 
extreme care should be taken to see that the ^^seed’’ has not 
been obtained from an infested crop. Members of H. marioni 
are such minute organisms that they are quite capable of being 
carried in the soil adhering to the seed without being 
apparent to the naked eye. 

Flower gardens are also undoubtedly a source of infesta- 
tion in cases where infested material is thrown on to 
the manure heap and then later transferred to the fields. 
Infestation from such a source can be spread by surface 
drainage or wash and by implements and the feet of persons 
and animals. Initial infestation may have been introduced 
to the garden through diseased seedlings or soil from an 
infested patch. 

To assert that water-logging is a source of infestation is 
definitely incorrect. Because the soil in a particular area 
happens to be water-logged, it does not necessarily indicate 
that eelworm are bound to be present there. But in cases 
where they are, a careful survey of the field would probably 
vshow that eelworm are also present in better-drained areas. 
What has probably given rise to such an idea is that root-knot 
is often more obvious in damp, poorly-drained localities than 
in drier ones — eelworm either having been introduced there 
through mechanical agencies (mainly surface drainage, for 
such areas are generally low-lying) or else been naturally 
attracted there from drier parts of the field. The damp con- 
dition would be highly favourable to the pest. 

One of the persons who declares water-logged areas to be 
a source of infestation, suggests as a measure of control either 
sub-soil ploughing or the growing of cotton to break the hard 
pan. He should be advised that cotton is a host of R, marioni 
and so by growing cotton on infested land one would be assist- 
ing the eelworm instead of destroying it. 
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A precis of tlie more valuable infonnatiou extracted 
from replies to question 8 — '"Have you any procedure which 
overcomes or appears to reduce this infestation? If so, what?^^ 
is given below : — 

A. Ploughing, — (a) Plough early and then again after 
two or three months. Reduces infestation. 

(&) Ploughing as often as possible reduces infestation. 

(c) Frequent stirring up of the land by ploughing and by 
early ridging reduces infestation, 

{d) Ploughing in July and again in September reduces 
infestation to a slight extent. 

B. Fallow , — Allowing infested land to lie fallow for 
four or five years without any cultivation or ploughing, 
greatly reduces infestation but does not eradicate it. 

0. Drainage. — (a) Design an elaborate but simple 
system of drains around fields to carry away any nematode 
infested wash. Drains to lead into a vlei. 

(ft) Prevent "wash from infested lands running on to seed- 
beds or source of water supply. 

D. Seed-bed Water Supply. — (n) XTse only borehole 
water. Seed-beds watered from river are infested, those from 
borehole are not infested. 

(b) Use borehole water, or failing that sink pumps in mid- 
stream. 

(c) Where possible do not use winter from streams near 
old native lands or gardens. 

(d) Use water from wells. When so doing, beds found to 
be free from infestation. Previously water was drawn from 
a river and eelworm were observed in seed-beds. 

(e) Use only virgin site for seed-beds and not one situated 
on a public river, but on an internal spring or spruit on the 
farm where no garden or compound is wdthin miles. 

E, Burning . — Plant infested land to maize for three 
years and then trench and fill in trenches with old hay. Take 

*It should be number of the observations made are based on 

the experience yf ^ farmer only and were not subsequently checked. 
They given in this report as recommendations for general 

acceptance:"'"'''' 
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care also to cover the ground in between the trenches. Set 
alight. No sign of root-knot observed on tobacco planted 
after this treatment. 

F. Unslaked Lime . — Thoroughly dig infested bed, apply 
unslaked lime and then water heavily. No eelworm observed 
after this treatment. Antirrhinums were the plants experi- 
mented with. 

G. Stumping . — Stump new lands at foot of ridges or 
hills (^.e., stump less elevated areas first) and provide suitable 
drains to carry away all storm water into vleis and not on 
to bush land which may be required to be used for tobacco at 
a later date. 

H. Garden Refuse. — Prevent wash from flower gardens 
being introduced to seed-beds or lands, and destroy garden 
refuse. 

Various suggestions have been mooted by other growers, 
but as they are not feasible (e.g., one person suggests as a 
measure of control the removal of all host weeds from the 
entire farm) or are already being tried out at the Tobacco 
Research Station, mention will not be made of them in this 
report. 

SUMMARY. 

I. Nematode infestation is general throughout the 
tobacco growing areas of Southern Rhodesia and is not con- 
fined to any particular districts. 

2. Of the 153 farms under review 77.1 per cent, are 
troubled with eelworm to a lesser or greater extent. On eleven 
farms more than 50 per cent, of the total cultivated land is 
infested, and in one particular instance the intensity of infes- 
tation is so severe that the owner has been driven out of the 
tobacco business owing to it being impossible to grow a 
remunerative crop. 

3. Owing to the rapidity with which H. marioni are 
capable of reproducing, and the ease with which infestation is 
spread, the problem is a very serious one indeed. Sixty-eight 
farmers state that they have definite evidence of the spread 
of infestation during recent years. 
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4. Native gardens and land previously cultivated by 
natives are not necesarily sources of infestation — ^tbougb in 
many cases they are liable to be, owing to tke presence of 
nematode in best crops and weeds. 

5. River water bas been proved in experiments conducted 
by tbe writer at tbe Trelawney Tobacco Eesearcb Station to 
be one source of infestation. Tbe eelworni are probably washed 
or scraped into tbe water from tbe roots of host plants growing 
on tbe banks or in infested gardens and lands in tbe vicinty of 
tbe river. Even a single female eelworm introduced into a 
tobacco seed-bed is an imminent source of danger as partbeno- 
genetic reproduction is quite normal and regular. 

A large proportion of tbe tobacco growing community 
bold similar views on tbis question. 

6. Approximately 34 per cent, of tbe farmers who replied 
to tbe questionnaire claim to bave observed eelworm in virgin 
land. Similar positive observations bave been made by tbe 
writer. 

7. In addition to infested seed-bed water supply, infested 
native gardens and indigenous weed hosts being sources of 
infestation, tbe pest can be very easily disseminated from 
diseased lands and flower gardens tbrougb mecbanical agencies 
sueb as surface drainage, implements and feet of persons and 
animals. 

8. All lands should be properly drained to prevent infes- 
tation spreading from one field to another. Similar steps 
should be taken to prevent the wash from infested lands and 
native gardens reaching tbe seed-beds or polluting the seed- 
bed water supply. Drains should not lead into a vlei as is 
advocated (in tbe body of tbe report paragraph C), by certain 
farmers, for by so doing the pest will be introduced on the feet 
of animals and persons to fresh areas of tbe farm. 
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COMPOST. 


By S. D. Tim SON, M.O., Assistant Agriculturist* 


I.— MODIFIED METHOD FOE COMPOSTING MAIZE 
AND WHEAT WASTES. 

In an article recently published in this journal (Depart- 
mental Bulletin No. 1048) the technique for composting 
crop wastes on the Indore system with certain modifications 
by the writer were described. The chief item in the 
cost of making such compost from the crop wastes on 
the farm will be the collection and carting of the materials to 
the composting sites. The means of transport available on 
Ehodesian farms for this work, that is the ox wagon and 
Scotch cart, are extremely clumsy, inefficient, and unsuitable 
for the work. They are also very wasteful of ox4abour for 
pulling them, and of human labour in filling and emptying 
them. They are, in addition, very costly. Furthermore, the 
work of collection and carting of the materials for composting 
will compete for the use of the wagons with essential work 
such as the transport of the maize crop to the railway. 

For the above reasons it is clearly desirable under local 
conditions to cut down as far as possible the collection and 
transport of the crop wastes for composting, and with this in 
view the following modified technique for treating the large 
quanties of maize wastes at the shelling dumps, and wheat 
wastes at the threshing sites, is advised. 

Up to date many farmers have been in the habit of 
destroying this most valuable organic matter by burning. In 
the case of maize wastes this has been rightly done in the 
past in order to check the spread of diplodia and allied 
diseases, and also of weevils, because it is considered by com- 
petent authority that they may not be destroyed if converted 
into kraal manure, owing to the low temperatures which 
obtain in the manure heap. There is now no excuse for this 
criminal waste of the material most urgently required in our 
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Rkodesian soils, namely, organic matter, since tkese wastes 
can be converted safely, cbeaply, and easily witkout any 
artificial water supply, and witkout tke need to use anything 
that is not to be found on every farm, into first-class liumus, 
by composting them. 

Suggested Teclmique.— Tke modified technique of com- 
posting suggested for treating maize and wheat wastes at the 
dump is very simple, and is given below and is followed by a 
more detailed explanation of certain points. 

(1) Erect a cattle kraal at the shelling or threshing sites. 

(2) Place the maize husks and cores, or the wheat and 
barley straw, in the kraal to the depth of about two 
feet. 

(3) Keep cattle in the kraals until sufficient dung and 

urine has been dropped by them, and until the depth 
of trampled wastes in the kraal is about 18 inches. 
Fill the wastes into the kraal daily as the cattle tramp 
them down. 

(4) Divide the trampled mass in the kraal into heaps 16 
feet wide, and over every 9 yards length of the heaps 
spread one or two bags of wood ash (or a third of 
this quantity of agricultural lime), and six bags of 
top soil. 

(5) Fork over the heaps well, mixing all materials 
together, and taking care to mix the vsaturated 
materials from the bottom with those on the top. 

(6) After about three inches of rain have fallen in 

October or Ifovember, build the heaps up into new 
heaps 9 feet wide by 3|^ feet high by forking from 
the sides in towards the centre line. 

(7) Turn the heaps once a month, on rainy days if possible 

(except during heavy continuous rainjy spells) until 
the end of the rains, when the compost should be ripe 
and ready for carting to the fields and ploughing 
under. 

It will be clear from the above description that the 
method is extremely simple, and eliminates practically all 
transport of materials, except the small quantity of wood ash 
required. 
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It will be most convenient for the subsequent handling 
of the compost if the kraal is made 16 feet, 32 feet or some 
other multiple of 16 feet wide, since the trampled mass of 
wastes and dung has later to be split up into heaps 16 feet in 
width. 

If the kraals are made with a large enough gate at each 
end the straw or maize husks can be drawn into the kraal by a 
hay sweep, and hand labour thereby saved. 

It is thought that it will be best to erect a temporary 
kraal each winter, since after it is filled it can be quickly 
removed, and will then not interfere with the subsequent work 
in which hand labour can be saved by using dam scrapers, 
ploughs, hay sweeps or similar os-drawn implements for 
assisting in turning the heaps. 

The maize cores should be thinly spread over the surface 
daily, so that they will be well distributed through the mass. 
These may not completely rot down in the compost heap, but 
will become so soft that they will rapidly break down in the 
soil. Where hand shelling is done it will be best to burn 
the mouldy cobs, since these will add little bulk to the compost, 
and their destruction will help to prevent the spread of disease. 

The maize stalks and any other handy vegetable wastes 
from neighbouring fields can be conveniently placed in the 
kraal in thin layers daily. A generous layer of at least 12 
to 18 inches depth should be placed in the kraal to start with, 
so that the urine may be absorbed and saved from loss as 
far as possible, since this is a most valuable by-product from 
the cattle because of its high nitrogen and potash content. 

It is not possible at this stage to state what length of time 
the cattle must be kept on the wastes. This can only be found 
out by experience, but it is obviously desirable to discover the 
minimxim so that there shall be no large losses of nitrogen 
owing to the surplus of dimg and urine. Such a surplus of 
dung and urine could be profitably employed elsewhere as 
agents for breaking down additional organic matter to humus. 
If the latter is not available then there is no objection to 
keeping the cattle rather longer iii the kraal than is strictly 
necessary, and it will assist in speeding up the rotting of the 
compost, and the maintenance of a high temperature. 
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Tlie fil’st turn of tlie keaps laid down akove is designed 
to prevent tke loss of nitrogen tkrougli tke denitrification, 
whick would otkerwise take place owing to tke compacting 
of tke bottom layer of wastes and dung. Denitrification is 
brougkt about by tke action of certain types of organisms, 
wliick cliiefly work in tke absence of air, and this condition is 
brougkt about by tke compacting of a keap by tke trampling 
of tke cattle. During tke process nitrogen is lost in 
various gaseous forms : as ammonia, oxides of nitrogen, 
and as nitrogen gas. In tkis and in all subsequent turns 
care should be taken to leave tke heaps as open and loose 
as possible, and any compact portions should be broken up 
with the fork. Always in turning put tke outer and less rotted 
layers inside tke keap> and vice versa. 

Destruction of Weevils and Diseases.— Tkis is particularly 
important in the case of maize wastes in order that weevils 
and tke spores of diseases suck as those of tke diplodia group 
shall ke killed ky tke temperature of the interior of tke keap. 
For tke same reason in treating maize wastes, if necessary, 
more frequent turns may ke given to ensure tke development 
of a high temperature in tke keap. 

The soil added to tke heaps, too, should be taken from 
the immediate area of tke shelling dump, so that weevils in 
tke grain tramped into tke surface may also be killed. 

In composting maize wastes tke heaps should always ke 
in readiness awaiting tke commencement of tke seasonal rains 
rains in October, so that weevils may be killed as soon as 
possible. 

Comparison with Indore Composting.— It will be clear that 
in the modified technique described above that the quantity 
of nitrogen supplied in tke dung and urine of tke cattle cannot 
be so well regulated so as to avoid waste as in the normal 
methods developed at Indore. A certain amount of waste 
may take place owing to the use of more dung and urine than 
is necessary, and also because some losses of nitrogen by 
denitrification whilst tke cattle are in tke kraal will probably 
take place owing to the compaction of tke lower layers of 
wastes. 
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However, this will be a matter of less importance where 
the farmer has insufficient supplies of organic materials (crop 
wastes, sunnheinp, grass, etc.) for converting into compost. 
Furthermore, experience will soon teach the farmer to reduce 
these losses to a minimum by finding the minimum time neces- 
sary for keeping the cattle in the kraal. 

It will probably be found in practice that the amount of 
dung and urine supplied by the cattle can be reduced below 
the minimum necessary for rapid rotting of the compost, 
without unduly slowing down the process. This will 
automatically reduce the losses of nitrogen to a minimum and 
should even lead to appreciable gains of nitrogen from the air, 
by nitrogen fixation. 

One considerable advantage this method will have in this 
Colony over the ordinary Indore composting is that the urine 
will be more fully and more economically employed, since 
urinated soil is not available on most Ehodesian farms in 
sufficient quantities, and the urine is usually almost entirely 
lost. This better utilisation of the urine is of considerable 
importance, since it contains much nitrogen and potash. 

The greatest advantages claimed for the modification are, 
however, that both ox labour and human labour are saved, 
and it is considered that these economies will more than 
outweigh the possible losses, 

II.— PERMANENT CROPS FOR COMPOSTING. 

On most farms in the Colony there will usually be a lack 
of organic materials for composting rather than a lack of 
animal dung, although, as the supplies of compost are 
increased, so will the quantity of crop wastes automatically 
increase owing to the better growth of the crops. 

In order to increase the quantities of organic materials 
for composting, and at the same time economise labour in 
carting them, much may be done by planting permanent 
crops, which produce a large hulk of organic matter per acre, 
and by composting them on the system advised above for com- 
posting threshing wastes of the wheat and maize crops, that 
is by commencing the process in a kraal under the feet of 
cattle. 
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Tlie permanent crops suitable for tke purpose suck as 
tkose mentioned below, skould be planted on all tke small 
awkwardly skaped pieces of land, wkick are to be found on 
most farms (particularly wkere kills are present) wkick are 
uneconomical to work. Tkere is, too, muck keavy black soil 
in tke maize belt, wkick only yields good crops in dry seasons, 
wkick can be used in tkis way. Suck more or less waste land 
can be very profitably employed in producing compost to 
enrick tke cultivated land, and at tke same time provide 
valuable fodder reserves for periods of scarcity. 

Tke crops considered most suitable for tke purpose are 
given below, witk a brief note on tke conditions best suited to 
each, and tke metkods of propagation. 

Any crop, kowever, wkick will produce a large bulk of 
organic matter can be utilised, and on many farms one is 
already establisked in tke reeds growing on tke banks of rivers 
and streams. 

Napier Fodder {Pennisetum purpureum) also called 
Elepkant grass and M’fufu. — ^Tkis strongly stooling perennial 
grass may attain a keigkt of from 10 to 18 feet, and on rick 
soils will produce 25 tons of green matter per acre in a year. 
It prefers a deep, well drained soil, but will grow quite well on 
any soil, wkick is not infertile or waterlogged. It grows better 
in tke warmer areas of tke country, but nevertheless grows 
well up to altitudes of 5,000 feet above sea level. 

It may be propagated from seed, or by root-division or 
from cuttings. Tke two latter metkods are most satisfactory, 
and for extensive plantings tke use of cuttings is best. 

Cuttings skould be taken from mature stems, and skould 
be about 12 to 18 inches long. Tke simplest method of plant- 
ing them is to drop tke canes in tke outside furrow, behind a 
three furrow disc-plough, every two feet. They are then 
covered at tke next stroke of the plough. The work skould 
be done Just before rain if possible, so that the rain will con- 
solidate tke soil round the cuttings. 

In kand-planting rooted slips or cuttings any convenient 
spacing from 2 x 2 feet to 4 x 4 feet may be used, but a 
spacing of 4 feet between tke rows is advised, since tkis will 
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allow tke sowing of cowpeas, snnixlieBip, or brown horse gram 
each year to assist in maintaining soil fertility. These inter- 
sown crops can be grazed off by stock after the Napier fodder 
has been cut. 

Sugar Oane or Cow Oane,— This crop is not so hardy nor 
so prolific as Napier fodder on well drained soils, but it will 
grow under wetter soil conditions than that crop, though it 
does not thrive on really water-logged soils. It thrives better 
on heavy moist black soils than on the moist sandy soils. It 
is propagated in the same way as Napier fodder, but cuttings 
of the year-old canes are usually used. The upper sections are 
cut into lengths having four or five buds on each, and planted 
so that they just overlap in the furrow. 

Rhodesian Sudan Griass {Sorghum arundinaceuvi ). — This 
tall perennial grass is found growing wild throughout the 
areas of heavy soil. It appears to prefer well drained soils, 
although the writer has found it growing luxuriantly on heavy 
black soils, which become waterlogged during wet spells and 
are unsuited to maize. It has fine stems compared with Napier 
fodder, and it only produces about two-thirds of the weight 
of gieen matter produced by that crop. It has, however, the 
great virtue of being very resistant to both drought and heavy 
continuous rain. It has yielded 16 tons of green material per 
acre on the Salisbury Experiment Station, and should give 
higher yields than this in warmer areas such as the Mazoe 
Valley. It is propagated from seed and a suitable rate of 
seeding is 3 to 4 lbs. per acre in rows 18 inches to 20 inches 
apart; for broadcast sowing 15 to 20 lbs. per acre. It is a 
free seeder, but the seed ripen unevenly, and to obtain a full 
crop of seed it should be reaped by hand as it ripens. Although 
this crop does not produce the same bulk of organic material 
as Napier fodder, it will probably prove most popular, because 
it is easily propagated from seed. 

One to one and a half pounds of seed will sow an acre 
for a seed crop in rows 36 inches apart, and it should produce 
1| to 2| bags of seed per acre. 

When to Cut for Composting.— No hard and fast rule can be 
laid down with regard to the best stage of growth at which 
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to cut tlie aboTe crops for composting on the lines of the 
modified technique laid down above. 

It will depend on a number of factors which will vary 
with the needs of the individual. If the compost is required 
for use as early as possible, the crops should be cut at about 
the half-mature stage, since they will then more readily rot 
down owdng to their higher nitrogen and lower wood content. 
If speed is not of importance, and it is desired to obtain the 
largest weight of humus in the most lasting form, then they 
should be cut at the almost mature stage. The stems will then 
contain much wood and less nitrogen, and it will be necessary 
to keep the cattle in the kraal for a longer period, in order to 
break up the hard stems, and in order to supply more nitrogen 
in the form of dung and urine.' 

To obtain the highest possible yield of compost per acre 
within the rotting period of one rainy season, it may be 
necessary to pass nearly mature Napier fodder and cow cane 
through a chaff cutter, since, when mature, or nearly so, these 
crops have hard woody stems, which are resistant to the action 
of the fungi, which commence the breaking dowm. 

In every case the materials should be allowed to dry out 
for a day or two before placing them in the kraal. If placed 
in the kraal or compost heap in a live green condition, much 
organic acid is formed which is unfavourable to the organisms 
of decomposition, and brings about conditions tending to 
preserve or ensile the materials. A further important reason 
for drying or withering the green materials before composting 
is that when in the green sappy state they pack together, and 
thus prevent the entry of air, an ample supply of which is 
essential to the proper aerobic decomposition aimed at in 
composting. 

III. -.KRAAL MANURE COMPOST. 

Until the introduction of the modified Indore composting 
method of producing organic manure or humus with rain as 
the only source of water supply, the making of kraal or farm- 
yard manure was the only cheap practicable method of 
utilising crop residues and waste organic matter, which had 
found favour in this Colony. The defects of the process were, 
since there was no suitahle alternative, ignored, and its 
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virtues only were extolled. Because of this many farmers 
have difficulty now in appreciating why the making of kraal 
manure is condemned as a wasteful and insanitary process, 
and the making of compost is advised in its place, whenever 
this is economically possible. 

A comparison of kraal manure with compost may be 
briefly summarised thus: — 

Kraal Manure. Compost. 

1. Crop diseases and pests not 1. Destroyed by high tem» 

destroyed, and maize peratures, except, pos- 

w^astes therefore cannot be sibly, for certain tobacco 

safely placed in kraals. diseases. 

2. Weed seeds not killed. 2. Weed seeds killed. 

3. Losses of nitrogen may 3. Gains of 4 to 26 per cent, 

exceed 78 per cent., during of nitrogen made from air, 

making and application to during making; losses 

soil. during application negli- 

gible. 

4. Losses of potash may 4. Losses of potash much 

exceed 50 per cent. reduced. 

5. In seasons with cold and 5. Plant foods in compost 

wet commencement crops rapidly available, and 

do not respond to kraal crops respond to it even in 

manure owing probably to cold and wet seasons such 

the slow availability of the as that of 1937-38. 
nitrogen content. 

6. Is very wasteful of animal 6. Dung utilised economic- 

dung and urine. ally, and urine partially. 

7. Forms the ideal breeding 7. Flies cannot breed in pro- 
ground for flies. perly made compost. 

Some of the above items require further explanation. 

Inefficiency of Kraal Manure in Cold Wet Seasons,-— With 
regard to the inefficiency of kraal manure in seasons when the 
openings months are wet and cold it has been found in the 
rotation experiments at the Salisbury Experiment Station that 
in such seasons maize to which 8 tons of kraal manure per 
acre has been applied shows practically no response to the 
treatment. In the present season the maize dressed with kraal 
manure again shows little or no response to the treatment. 
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These facts are illustrated in the following table of yields 
in Rotation F., in which three-quarters of the land is under 
maize and one-quarter of the land is under Sudan graSvS reaped 
for hay. 



Maize plus Maize 

8 tons kraal following maize 
manure plus kraal 

per acre. manure. 

Rainfall. 

December. 

J anuary. 

1924-25 . 

8.65 bags 

21.75 bags 

13.12 ins. 

10.51 ins. 

1928-29 . 

10.15 bags 

14.55 bags 

5.45 ins. 

11.50 ins. 

1932-33 . 

10.75 bags 

9,72 bags 

7.30 ins. 

9.60 ins. 

1984-35 . 

6.99 bags 

6.05 bags 

7.66 ins. 

9.60 ins. 

Average yields 9.13 bags 

13.01 bags 



TKe 

yields of maize 

are given in 

bags of 200 lbs. each 


per acre. 

It will be seen that in these four years the maize follow- 
ing maize, wdiich received 8 tons of kraal manure the previous 
year, has yielded on the average about 4 bags per acre more 
than the maize which received a dressing of 8 tons of manure 
per acre. 

Whatever may be the reasons for the ineffectiveness of 
the kraal manure in seasons in which the first two months 
are wet and cold, the fact that it may be largely wasted in 
four seasons out of 10, as shown by the results obtained on 
the Salisbury Experiment Station during the last 10 years, is 
a matter of great importance to the practical farmer, and a 
strong argument in favour of a change to composting as the 
method of humus manufacture. 

It is probable that this failure of kraal manure in seasons 
having a cold wet opening is due to the fact that the nitrifying 
bacteria in the soil are unable under the cold and wet condi- 
tions to convert the organic nitrogen into the mineral, soluble 
form, in which form only is it available to tlie maize crop. 

At the same time these wet cold conditions are also 
unfavourable to the activity of the free-living nitrogen fixing 
bacteria, which fix the nitrogen from the air, and so the crop 
cannot get its immediate requirements of nitrogen from this 
alternative source. 




Botational System H. Maize after green-manure ploughed under plus 
200 lbs. per acre superphosphate. Compare with maize which received 
farmyard manure in System P arid note the healthier growth on this plot. 



Rotational System F. Maize plus farmyard manure. The manurial 
treatment had very little effect on the yield of maize. 
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Loss of Nitrogen.— Witk regard to the losses of nitrogen 
during the making and application of kraal manure, it has 
been shown by research in England^ and on the Continentt 
that even where the best methods of making and storing under 
cover are used that the loss of total nitrogen from bullock 
manure may exceed 78.3 per cent. When the dung was 
removed from deep stalls about 15 per cent, of the total 
nitrogen had already been lost. After storing in a heap under 
cover a further loss of up to 42 per cent, of the remaining 
nitrogen was lost. During exposure of the manure on the field 
for four days prior to ploughing it under a further 52 to 60 
per cent, of the remaining nitrogen was lost. 

In a field test of the nianurial value of manure applied 
to oats, barley and turnips, it was found that '^in the first 
year of application dung exposed for four days before being 
turned in was equivalent to half the same weight of manure 
ploughed in at once."’ This is largely due to the loss of 
nitrogen in gaseous forms. 

It is interesting to speculate on how much greater these 
losses of nitrogen are from kraal manure made under the 
usual Rhodesian conditions, which could hardly be worse. 

On the other hand Howard and Wad showed that during 
tlm making of Indore compost, gains of nitrogen from the air 
amounting to from 4.4 up to 26.3 per cent, may be made. 

During storage in heaps for one month they found the 
losses of total nitrogen amounted to only 0.04 per cent. 

There is much evidence of the slow availability of the 
nitrogen in farmyard manure even under favourable condi- 
tions, and under the unfavourable conditions of long con- 
tinued spells of wet weather it appears that this nitrogen 
never becomes available to the make crop in time to be of 
use, since it must be remembered that annual crops require 
nitrogen chiefly in the early stages of growth. 

^Technical Commuincation No. 33 of .the Imperial Bureau of Soil Science. 

1935 pp. 7 to 10. 

tJournal of Ministry of Agriculture, Vol. XLII., No. 12; 1936, p. 1251. 
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Howard and Wad^' have shown that the nitrogen in Indore 
compost is readily available, and the writer has seen, con- 
vincing evidence in the field this season that it is readily 
available even under the continuous wet and cold conditions 
which obtained in the first two months of the growing season. 
Maize to which compost had been applied exhibited the normal 
response to nitrogen shown by the vigorous dark green growth 
of stems and leaves. 

Waste of Dung and Urine.— In the making of kraal manure 
or farmyard manure, much more dung and urine are employed 
than are actually necessary to supply the miniimim quantity 
of nitrogen to enable the fungi and bacteria to bring about 
the decay of the bedding and the crop wastes. This excess of 
nitrogen is almost entirely lost in gaseous forms, or is leached 
out hy rain as nitrate. If this wasted nitrogen \vere properly 
employed in the rotting down of more crop wastes, bedding, 
etc., by making compost, this loss could be avoided, and much 
greater quantities of humus could be made on the farm for 
building up and maintaining the fertility of the soil. Until 
the introduction into this Colony of the Indore method of 
composting organic matter it was not possible to utilise safely 
the great quantities of maize wastes available each year, owing 
to the danger of spi'eading diseases and psvsts by converting 
them into kraal manure. This tremendous waste of most 
valuable humus-forming material may now be safely utilised 
in the making of compost, and at the same time much of the 
huge loss of nitrogen from the cattle kraals of the Colony 
prevented. 

Destruction of Flies. — ^As ivS; well known flies are one of the 
most important agents in carrying bacteria, and to the dairy 
farmer in particular they form a constant source of infection 
of his milk and cream, and in consequence are a comstant and 
serious threat to the quality of these products. 

Few dairy farmers require reminding of this fact, but 
they may not all realise that this source of loss can be largely 
avoided by eliminating the insanitary kraal and manure heap 
in favour of the compost heap. 

♦The Waste Products of Agriculture: Howard and Wad. 
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Cattle kraals and manure Leaps are tlie ckief breeding 
places for flies, but these pests cannot breed in properly 
managed compost heaps owing to the high temperatures of 
the interior. It is necessary, howeTePj to turn the heaps suffi- 
ciently frequently to ensure that any eggs and larvae present 
in the cooler surface of the heaps are killed by placing the 
outer layers of the heap in the centre whilst turning. 

Flies are also a source of loss to the farmer in that they 
seriously interfere with the peace and comfort of farm 
animals, and an animal which is not comfortable can never 
yield the maximum profit to the owner. It is also necessary 
here to point out once again that flies are one of the chief 
carriers of human diseases, though it is hoped that no one 
is now unaware of this very serious aspect of the fly nuisance. 
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Some Trees Shrubs, Shrubby- Herbaceous 
Plants. Climbers and Water Plants 

SUITABLE FOE THE COLONY. 


By J. W. Bahnes, Manager, GoTernment Forest Nursery, 

Salisbury, 


(Photographs by the Author.) 


[Contmued.) 

CalUsteinon speeiosus (Bottle Brush). — A small tree up to 
20 feet in height with bright red flowers; the tree has a 
weeping habit, and is a graceful object when well grown. It 
makes a good hedge, but must be clipped regularly by starting 
near the ground, to make a thick hedge. Also in use for 
avenues, where it should be planted at 20-25 feet apart. 
Hardy. Several other varieties have all been grown with 
success from seeds. 

Callitris calcarata (Black Cypress Pine).— A small tree 
to about 40 feet, excellent for grouping effects; a useful 
species for timber or landscape and used also for hedges. Seeds. 

Callitris plauca, — Very similar to C, rohusta; good in the 
hot districts but not on diorite. Hardy. Seeds. 

Callitris rfeomSoidea^.-^Has been used as hedges only. 
Seeds. 

Callitris rohusta (White Cypress Pine). — Growing to 
30-40 feet high ; is a very good timber and ornamental tree, 
has glaucous foliage. Hardy. Seeds. 

Callodendron capensis (Cape Chestnut). — ^Discovered to be 
indigenous to this Colony. It is a fine flowering tree, with 
white spotted purple flowers, but is rather slow in cultivation. 
Seeds. 
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Calimrnia aurea. — A small slinib about 6 feet high, with 
laburnam-like yellow flowers. Seeds. 

CoBsalpinia sepiam (Mauritius Tborn). — An extremely 
strong-growing thorny shrubby half climber, mimosa-like 
leaves, and very handsome heads of yellow-red flowers. It 
makes excellent cattle proof fences and requires plenty of 
room. Seeds. 

Carica fapaya (Paw Paw). — ^A large herbaceous plant up 
to 15 feet in height, and bearing a well-known fruit ; a short- 
lived plant; and requires renewing every 3 or 4 years for the 
best results. Tender to frost. Seeds. 

Carissa grancTiflora (Amatungula) .—Thorny bush with 
dark shining foliage, deciduous here unless watered, bears 
small purple plums which are edible. Seeds. Other species 
are indigenous to the Colony. 

Cary Ota sirens (Fish Tail Palm).— A very handsome palm 
growing to over 20 feet. Seeds. 

Casimiroa edulis (Mexican Apple). — An extremely fast- 
growing large evergreen tree, height 30-40 feet, dense foilage, 
weeping habit, and with an edible fruit rather larger than a 
golf ball. Seeds. 

Cassia capensis (Cape laburnam). — A showy yellow- 
flowered shrub w-hich flowers profusely in the Autumn; about 
6-8 feet high. Hardy. Seeds. 

Cassia siamea. — A small evergreen tree, about 26 feet in 
height, with bright green shining leaves, and heads of pale 
yellow flowers. It is very tender to cold when young and must 
be protected. Seeds. 

Castanospermuvi Australe (Australian Chestnut). — A fine 
shade tree resembling Cedrela, but with bright shiny 
foliage, bearing orange-red flowers produced close to the stems, 
in early Spring. Hardy. The best results will probably be 
obtained by sowing m situ. Seeds. 

Casuarina cimninghamiana (Beef wood). — -A very hardy 
tree and will thrive in most unlikely places. Seeds, 

Cedrela odorata.—K similar tree to the toon, but not so 
hardy in the young stages, requiring protection for the first 
winter; both by seeds. 



294 


THE RHODESIA AGRICULTURAL JOURNAL. 


Cedrela toona (The Toon). — A large shade and timber 
tree introduced in 1910; thrives to perfection in the heavy 
soils, and is used most extensively for street work, where it is 
planted 20 feet apart, which is too close; should be at least 
30 feet apart; the timber is an excellent cabinet wood. Very 
hardy. 

Ceratonia siliqua (Carob Bean). — Has been grown in the 
TJmtali District and tried elsewhere; a small evergreen tree, 
,20-30 feet in height, bearing the beans known as locust beans, 
an excellent stock feed; trees are of little difficult to establish. 
Seeds. 

Cestrum aurantiacum (Ink Berry). — A large shrub up to 
10 feet high, with orange yellow tubular flowers. Cuttings. 

Cestfum elegans and other kinds also do well. Cuttings. 

Chamcerops elegans, — ^A slow-growing, but useful palm, 
has fan-shaped leaves ; has reached 10 feet in height. Seeds. 

Chamcerops exceha, — A palm similar to above. Seeds. 

Clerodendron jallax. — A small shrub, about 3 feet 
in height; makes a wonderful show with its scarlet flowers. 
Cuttings or seeds. 

Clerodendron tJiompsonce or balfoiirii, — A hardy climber, 
best grown on a wall; has bright flowers of pure white and 
scarlet. Cuttings. 

Clitofia ternatea (Mussel Shell Creeper). — A strong 
climber, with delightful blue flowers. Seeds or cuttings. 

Cohcea scandens. — A strong climber, and will cover con- 
siderable space ; reddish-purple flowers and very useful where 
a quick climber is needed. Seeds. 

Cocos plumosa. — ^A fine palm, tall-growing, with large 
feathery leaves. Seeds. Difficult to germinate. 

Cortaderia argentea (Pampas Grass). — Growing to 8 feet 
high, is a handsome plant, with its long plumes of white seed 
heads; best grown near a leaky tap, or in the water garden. 
Offsets. 

Cratoegus coccinea (Hawthorn). — Growing to about 6-8 
ieet, is a showy shrub when in berry. Deciduous, white 
flowers, berries golden red. Seeds. 
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Gmtmgus oxyacantha (Hawthorn). — Shrubby tree, height 
10 feet, deciduous, covered with orange-red berries during the 
leafless period. Seeds. 

Cfatcegus lygracantha (Hawthorn). — An evergreen spinose 
shrub, dart green foliage, small white flowers, scarlet berries ; 
makes an excellent hedge. Seeds. 

Crotalaria Juncea, — This well known plant is the Sunn- 
henlp, and is used extensively for green manuring ; all Crota- 
larias propagated by seeds. 

Crotalaria sp , — Some are fair-sized shrubs, and others 
small plants with yellow flowers ; several species are indigenous 
to the Colony. 

Croton sylvaticus (Mount Belinda Linden). — A indige- 
nous tree from the Eastern Border, broadleaved, deciduous; 
a good shade tree up to 30 feet in height. Seeds. 

Cryptomeria elegans.—A smaller tree than E. japo7iica, 
but also a very valuable tree on the Eastern Border; foliage 
turns a beautiful fiery red in Autumn ; for the wet districts 
only. Seeds. 

Cryptomeria japonica (Japanese Cedar). — A coniferous 
timber tree, which has grown to over 40 feet in height; a 
handsome specimen tree; will become a valuable tree on the 
Eastern Border, but most other districts are too dry for it. 
Seeds. 

Cryptostegia grandi flora, — ^A rough and strong half 
climber, but usually grown as a shrub, has fine pinkish-mauve 
trumpet-shaped flowers, and shiny green foliage. Seeds. 

Cxipressus arizonica (Arizona Cypress). — ^A very hardy 
Cypress suited to the hot districts ; a good hedge variety. 

Cupressus funehris, — A hardy small tree for the warm 
districts; slow in growth. 

Cupressits Lawso7iianav — ^A very handsome variety ; for 
the wet districts. 

Cupressus lusitanica (Portuguese Cypress).— It is the most 
successful species of Cypress in the heaviest rainfall areas, 
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growing almost like a weed on the Eastern Border; it is 
inclined to die out during the dry winters in the warmer 
districts. 

Cufresms sempervirens hoTizontalis . — A Tariety which 
does well and is very hardy. 

Cupresstts sempervirens pymviidalis (Chimnej?’ Cypress). 
— tall Italian Cypress; very successful in Mashonaland, 

Cupressus tondosa (Himalayan Cypress). — A most success- 
ful tree in Mashonaland, and also doing well in the driest 
parts of Matabeland; this handsome tree is widely used for 
timber and ornament. 

All the above Cypresses are raised from seeds. 

Cyathea dregei (Tree Fern). — Many thousands are to be 
seen, standing like long lines of sentinels, on the Inyanga 
plateau, and show where there is running water ; they range 
from a *few inches to 15 feet in height ; can be grown success- 
fully in tubs, but require a sheltered verandah away from 
the prevailing winds, when cultivated. Plants. 

Cydonia japonica (Flowering Quince). — ^A deciduous 
small shrub about 4 feet ; flowers appear very early in Spring, 
about August, before the leaves, and are red in colour; useful 
for cutting. Cuttings. 

Cypenis papyrus (Papyrus Grass), — Indigenous to the 
Colony; this handsome grass will thrive if planted near a 
leaky tap, and will reach a height of 10 feet in suitable places. 
Offsets. 

Cyphomaiidra betacea (Tree Tomato). — A large shrubby 
herbaceous plant, about 6-8 feet in height, bearing edible 
fruits; plants must be renewed every few years; tender to frost. 
Seeds. 

Dahlia imperialis (Ti'ee Dahlia). — ^A tall perennial dahlia, 
about 8 feet in height; has fine heads of large single flowers, 
of a pinkish-white and is useful in a large shrubbery. Dies 
to the ground each year after flowering. Hardy. Seeds. 

Dais coUnifolia , — A small tree producing small heads of 
lilac-like flowers; has grown to 10 feet high. Difficult to 
propagate. 
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Datura arborea (Potato Tree). — A large sknibby tree, very 
fast grower^ height to 30 feet, flowers profusely, large bluish- 
purple. Tender in the young stage, leaves have strong thorns 
when young, but these disappear from the leaves as the tree 
gets older. Has large apple-like fruits which are probably 
poisonous. Seeds. 

Dendrocalamiis strictm (Bamboo). — A. useful solid stem* 
med bamboo; about 15 feet in height and diameter of one 
inch; narrow leaves. Offsets. 

Deutzia crenata (Bridal Wreath). — A small growing bush 
here, about 5 feet, with masses of double white flowers, tinged 
with pink. Cuttings. 

Deutzia vihnoriana, — Similar, but with single white 
flowers. Cuttings or seeds. 

Dodonea viscosa, — An indigenous shrub from the Eastern 
Border; has bright green narrow leaves, and will make an 
excellent hedge, but dies out after a few years in Mashona- 
land, but curiously enough it is about the best long-lived 
hedge in Bulawayo, where one would think it would not do 
at all. Seeds. 

Dombeya sp. — Two varieties do well; one, a large shrub, 
has pale pink paper-like flowers ; the other, a small shrub with 
deep rosy-pink flowers. Cuttings. 

Dracmna reflewa. — ^A large species, growing to a height 
of 20 feet, leaves bright green, long and broad; excellent in 
the shrubbery for its tropical effects. Seeds or cuttings. 

Dumnta phi mieri (Tree Forget-me-not) . — Growing to 
about 15 feet high; there are several kinds growing well, some 
are very thorny, others without thorns ; all have flow:ers 
practically the same in colour— blue. Also a white variety. 
Cuttings. 

Enobotrya japonica or Photinia japonica (Loquat).— The 
well known shrubby tree, producing yellow edible fruits in 
the Autumn. Seeds. 

Erythfina caffra (Kaffir Tree).— A well known large 
indigenous tree with coral red flowers. Easily raised from 
seeds, or truncheons. 
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Erythrma crista-galli, — A small Tariety, about 4 feet 
bigli, usually sending out new growth each year from the 
base; has terminal spikes of red flowers. Seeds. 

Eucalyptus Species.—The following species have been tried, 
and the district in which they have done best is stated. 

E, amygdalma (Peppermint Gum). — Eastern Border. At 
Inyanga a good tree, tender to frosts while small. 

E, hotryoides, — Has grown well in Mashonaland on deep 
soils, and on Eastern Border. 

E. calofhylla. — Eastern Border, a good ornamental tree, 
about 20 feet in height. 

E, citriodora (Lemon-Scented Gum). — Poor on Eastern 
Border, excellent in parts of Mashonaland. Sometimes tender 
to frost while small. 

E. cormcea.— Has thrived on the Eastern Border, but not 
a good tree. 

E, cornuta, — A small tree. Only on Eastern Border. 

E* creha, — Fails in wet districts, fair in Salisbury, fairly 
good in Bulawayo. 

E, diversicolor (Karri). — ^A few planted at Inyanga 
justify further planting there. 

E. ficifolia (Red-Flowered Gum). — Good on Eastern 
Border, but cannot be considered a successful tree away from 
the wet districts. 

E, globulus (Blue Gum). — Grown to perfection on 
Eastern Border, and wet areas ; was also grown there success- 
fully from seed sown in situ, 2 lbs. per acre; in five years, 
poles 45 feet in length were being cut out from these sowings. 

E. hemifhloia (Grey Box). — Fair in the hotter districts. 

E. longiflora (Wooly Butt). — Fair in Salisbury, probably 
do well on Eastern Border. 

E, maculata (Spotted Gum). — Yery fine trees at Uintali, 
fair tree in Salisbury, poor on Eastern Border mountains, yet 
excellent at TJmtali where the altitude is much lower. 
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E, maideni (Maidens Gum).— Is doing well in tlie 
Midlands. 

E. melliodom (Yellow Box). — A poor tree in Salisbury, 
better in Matabeleland. 

E. microcofys (Tallow Wood). — Grown to perfection on 
Eastern Border; a small tree in Salisbury. 

E, paiiiculata (Ironbark). — Grows well on Eastern Border, 
but is easily damaged by strong winds, does fairly well in tbe 
hotter districts; a good avenue tree. 

E. yilularis (Black Butt). — A very fine tree on Eastern 
Border, and is a fair tree in Salisbury; tender to frosts when 
small. 

E. polyanthema (Bed Box). — ^Would make a good avenue 
tree in the warmer districts. 

E, punctata (Leather Jacket). — Doing well on Eastern 
Border* 

E, resinifem (Bed Mahogany). — A very fine tree on 
Eastern Border, or wet districts, but not so good elsewhere ; a 
large flowered type of this, E. hemilampra^ has done remark- 
ably well at Inyanga, where it has reached 70 feet in height 
in about 15 years. 

E, rohusta (Swamp Mahogany). — Doing well on Eastern 
Border, but only a small straggling tree in warmer districts. 

E. rostrata (Bed Gum), — One of the hardiest and best 
trees for the hot districts, doing well nearly anywhere if the 
soil suits it, but fails on Eastern Border. 

E, saligna.—A very fine tree where there is a fair rainfall 
and deep soil, one of the best on Eastern Border; this tree 
has become mixed up with E, grandisy and most of the trees 
grown in Bhodesia are of the latter species ; both do well in 
the wet districts. 

E, sideropMoia . — A success on the Eastern Border. 

E, sideToxylon (Bed Ironbark).— A fairly good tree in 
the warm districts. 

E, stuartiana . — A good tree at Inyanga. 
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E, tereticornis (Forest Red Gimi). — Shares with E. 
rostrata pride of place as the hardiest gain for general plant- 
ing, bat of no ase in the moantain areas. 

E, viminalis (Manna Gam). — Has done fairly well on 
sand veld aroand Salisbary. All the Eacalypts are raised 
from seed. 

Eugenia hmzilie^uu (Brazilian Cherry). — A small shrab 
asefal for its fruit, w^hich is made into a jelly; has been ased 
as a hedge plant, bat ansaitable as it is decidaoas; excellent 
for game. Seeds. 

Eufhorhia fulgens or jacquinim flora. — A beaatifal 
variety, growing best on the sand veld; attains to aboat 6 feet 
high; has small star-shaped orange-scarlet flowers. Cuttings. 

Eufhorhia splendens (Christ Thorn). — A asefal small 
thorny bush, 18 inches in height, asually covered with bright 
red flowers; is a asefal and showy edging to small borders, or 
in the shrubbery. Also a large-leaved variety. Cuttings. 

Exochorda grandiflora. — ^A shrab, has reached 6 feet so 
far, producing large pure white flowers, similar to mock 
orange, in early Spring and before the leaves appear. Seeds 
or cuttings. 

Ficus cape?isis.— An indigenous fig, growing into a large 
evergreen tree. Seeds or cuttings. 

Ficus macfophylla. — This is a fine evergreen fig, making 
a large shade tree, and thrives on very poor soil; will grow to 
25-30 feet in height, and is inclined to branch close to the 
ground, bat if pruned up can be made into a first-class speci- 
men. Hardy in hot districts. Seeds. 

Ficus religiosa (Peepal Tree), — A large handsome tree, 
very tender to frosts while small. Seeds. 

Ficus repens. — A clinging fig, suitable for stonework or 
walls, to which it clings very closely; small leaves; evergreen; 
the young leaves are a brownish red, which is very attractive. 
Cuttings. 

Ficm retusa, — ^A large spreading tree; evergreen with 
small shining leaves; very hardy; thrives at Bulawayo on 
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practically pure sand. Large surface roots are ratlier a draw- 
back. Cuttings or layers. 

Ficus suh-calcamta, — large, dark-green-leaved fig, 
indigenous, making a fine large and spreading tree. Seeds or 
cuttings. 

Furcroya gigmitea (Mauritius Hemp) . — Grows * to per- 
fection; has long leaves similar to Agave rigida, but of a 
yellowish-green colour, and about 5 feet long; the flowers are 
produced on long poles 15-20 feet in height, and are white; 
these are attractive in February-March and show up well in 
a large shrubbery. Suckers or bulbils. A variegated variety, 
is very ornamental. 

Freylinea tropica, — A small indigenous shrub from the 
Eastern Border, about 6-8 feet in height, has small plumbago- 
like flowers; evergreen where it can obtain water; makes an 
excellent close hedge, but must be watered during the dry 
season. Seeds or cuttings. 

Galphimia gracilis, — K small shrub, wdth yellow flowers ; 
has been used as a small hedge. Seeds or cuttings. 

Gardenia /Zorirfa.— Heavy ' glossy foliage, and highly 
scented double white flowers; this is a good shrub, but likes 
plenty of water. Cuttings, 

Grevillea caleyi, — A small tree, or shrub; evergreen; 
height about 8 feet; has red flowers. Seeds. 

Grevillea robusta (Silky Oak). — A medium sized tree; 
evergreen; not very successful in Mashonaland where it is 
inclined to die back, but is Used as a street tree in Matabele- 
land; is also used as a shade tree for coffee. Seeds. 

Hamelia patois, fair sized shrub; evergreen where it 
can be watered; dark green foliage; orange-yellow flowers, 
followed by small blue berries. Cuttings. 

Hedera heli^ (Ivy).— Too well known to need description ; 
the ivy needs shade and cool conditions, even then is not very 
successful here. Guttings. 

Heliotrope 5 p.— Small garden shrubs; good varieties may 
be raised from seeds, which vary in colour and size; sweetly 
scented flowers of a lavender colour. Seeds or cuttings. 
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Hibiscus imitahilis, — liardy slirub growing to 10 feet 
high, inclined to straggle; has large single pink flowers, 
similar to the single hollyhock. Seeds or cuttings. 

Several varieties of Hibiscus occur in this Colony, includ- 
ing Hibiscus cannahinuSy which is a valuable fibre plant, and 
is to be found in most parts of the Colony, growing in places 
to 10 feet in height. Seeds. 

Hibiscus rosa-smensis. — This Hibiscus is too well known 
to need description; is used as hedges and as large shrubs. 
Several colours are in cultivation here, some with single, and 
others with double flowers. Cuttings. 

Holmskioldia san guinea, — strong grower, to 10 feet in 
height, producing red papery flowers on long spikes, in March- 
June; very valuable as cut flow^ers. Cuttings. 

HohnsJdoldia sp. — A yellow-flowered variety exactly 
similar to Holmskioldia sanguinea. Cuttings. 

Hovenia dulcis, — A small tree; has grown fairly well, 
but seems to have nothing to recommend it. 

Hydrangea japonica. — Small shrubs up to 4-6 feet in 
height; doing well in sheltered situations, and when well 
watered; also suitable as a verandah shrub in tubs. Cuttings. 

Hymenosporum flavmn, — A medium sized flowering tree, 
about 20 feet with rather scanty foliage and hearing trusses of 
large whitish-yellow scented flowers in spring. SeedvS. 

Hypericum lanceolatum (St. John^s Wort). — A shrub 
indigenous to the Colony, rather large, deciduouvs away from 
the Eastern Border; has attractive orange yellow flowers, and 
flowers profusely. Cuttings or seeds. 

Hypericum quartmianum, — Another variety indigenous 
i to the country, with flowers similar to H, lanceolatum; smaller 
than the former in growth. Guttings or seeds, 

I Ihoza Tiparia OT Moschosma sp, (Rhodesian Spirea). — A 

i medium sized indigenous shrub ; has aromatic leaves and large 
spikes of small purple flowers, flowering during the winter 
f months; deciduous. Cuttings. 
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Jochroma tuhulosa . — Of the Solanaceae family; this is a 
sliriiH) about 10 feet in height, and has deep blue tubular 
floxms about an inch and a half long; showj\ A scarlet 
yariesty is very effective. Cuttings. 

Jacaranda vihnosce folia, — Too well known to need descrip- 
tion as it is grown by nearly everyone; used extensively for 
street work, and during the flowering period, September- 
November, the town of Salisbury is a blaze of lavender 
coloured flowers. This tree is tender to frosts and should be 
protected until it has reached a height of 5 feet. Seeds. 

Jasininum primuUnum , — yellow^ flowered climbing 
shrub which is rather untidy unless kept tied in and trimmed. 
Haroiy. Cuttings. 

Jasmmum sambac , — A strong and hardy evergreen vSemi- 
raniHing shrub, with clusters of large white flowers. Cuttings. 

Jatropha coccinea, — A handsame shrub, producing scarlet 
flowiers and pretty foliage; is tender to frosts; the fruits are 
probably poisonous. Seeds. 

Jatropha curcas (Purging Nut). — Has grown to 9 feet in 
height in three years, with a spread of 7 feet, and this year 
has produced 5 lbs. of seed. Is probably of economic value ; 
ten (Her 'to heavy frosts. Seeds. 

Junipenis procera (Kenya Cedar). — A valuable timber 
tree from Kenya Colony, but is probably only useful in the 
wamer districts here for the shrubbery ; has reached a height 
of feet in four years. Should do well on Eastern Border. 
Seeds. 

J uni perns virginiana. — ^TJseful small tree with valuable 
timber; a very suitable conifer for the shrubbery in all 
distiricts. 

Also Juniperus Berrnudiana. — Seeds. 

Kentia belmoreana or Hoioea belmoreana (Curly Palm). — 
Handsome palms; require protection of shade house or 
vemndah; there are other species of the same genus. Seeds. 

Kerria japonica. — A small shrub about 4 feet with pretty 
orange-yellow double flowers; flowers in summer. Cuttings. 
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Rhodesia Weather Bureau. 


FEBEITAET, 1938. 


Pressure.— Tlie mean barometric pressure for tbe month 
was slightly aboye normal. 

Temperature. — Mean maximum temperatures were 
generally aboye normal and mean minimum temperatures 
below making the average temperatures approximately normal. 

Humidity —The moisture content of the air as shown by 
the dewpoint was much below normal in the south and slightly 
below in the north. 

BainfalL— Eainfall in Southern Rhodesia as shown by the 
telegraphic summaries was well below normal in all areas 
averaging less than half the normal over the whole country 
with a deficiency of 3.4 inches. Up to the end of January the 
excess was about 2 inches, so that the position at the end of 
February showed a shortfall of about inches. 

Weather and Air Masses.— The month as a whole was dry. 
Hardly any stations received a normal rainfall, and the 
majority recorded less than half the normal amounts. 

The month opened with a vigorous inflow of cold southerly 
air, and clearing followed, though not completed in the north 
untir the 4th, Weather continued fine until the 11th, 
practically aU air movements in the meantime being from the 
East or South-east, Low pressure over Madagascar was 
responsible for this. 

A pressure trough formed over the west of the country 
on the llth, and brought in moist equatorial air from the 
north-west. Scattered showers i^esulted on the llth, 12th and 
13th, Some heavy falls occurred in the neighbourhood of the 
Umvukwes on the night of the 12th. 
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On the 13th a tropical cyclone developed near the IST-E. 
coast of Madagascar, subsequently moving inland and losing 
its violent centre, later appearing over the Indian Ocean as 
a deep low. A further spell of south-east winds brought fine 
weather to Southern Rhodesia, lasting until the 18th. 

At this stage the low over the Indian Ocean was too 
remote to affect our circulation, but a deep low formed over 
the centre of the Union on the 18th and moved eastwards. A 
flow of moist northerly air into Southern Rhodesia resulted, 
and a period of thunderstorms followed, lasting until the 24th 
in the south and continuing a day or so longer in the north. 
The establishment of an upper south-east current appears to 
have been responsible for clearing on this occasion. 

Another pressure trough formed over Matabeleland on 
the last day of the month, and fairly general rain resulted. 

PRECIPITATION. 


Station. 

Inches. 

Normal. 

No. of Days. 

Beitbridge 

0.16 

1.52 

4 

Bin dura 

2.32 

7.12 

7 

Bulawayo , 

1.67 

3.90 

5 

Ghipinga 

1.57 

7.20 

3 

Enkeldoorn 

1.66 

5.51 

5 

Fort Victoria 

3.57 

4.70 

5 

Gwaai Siding 

2.64 

3.73 

5 

Gwanda 

0.39 

3.44 

6 

Gwelo ... 

2.31 

5.19 

4 

Hartley 

0.54 

6.71 

5 

Inyanga 

3.22 

7.52 

8 

Marandellas ... ... 

... 2.51 

6.91 

6 

Miami 

2.68 

6.23 

9 

Mount Darwin ... 

6.56 

6.74 

8 

Mount Nuza 

3.70 

9.64 

13 

Mtoko 

1.48 

5.87 

6 

New Yearns Gift ... 

0.71 

3.85 

3 

Nuanetsi 

... 0.71 

2.35 

6 

Plumtree 

... 2.17 

4.43 

6 

Que Que ... 

3.05 

6.23 
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Rainfall in February, 1 938, in Hundredths of an Inch. Telegraphic Reports. 
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Southern Rhodesia Veterinary 
Report. 


JANUAEY, 1938. 


DISEASES. 

Anthrax . — Disease diagnosed in tlie Mrewa and Fort 
Victoria native districts. Inocxilation of all infected and 
incontact cattle lias been completed. Mortality ninety-nine 
head. 


MALLEIU TEST. 

One horse and forty-eight mules were tested upon entry. 
No reactions. 

TUBERCULIN TEST. 

Two bnlls and one heifer were tested upon importation 
with negative results. 

IMPORTATIONS. 

From the United Kingdom. — Bulls 2, heifer 1. 

From the Union of South Africa. — Horses 1, mules 48, 
sheep 669. 

From the Bechuanaland Protectorate. — Sheep 1,114, 
goats 89. 

EXPORTATIONS. 

To the Union of South Africa.— Oxen 21, cows 1. 

To Portuguese East Africa. — Oxen 40, cows 29. 
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EXPOETATIOIfS— MISCELLANEOUS. 

To the United Kingdom. — Chilled beef quarters 1,412. 

To Northern Rhodesia. — Frozen beef 51,760 lbs., frozen 
pigs 4,312 lbs. 

To Congo Beige. — Frozen beef 108,235 lbs., frozen 
mutton 355 lbs., frozen pigs 1,143 lbs., frozen veal 2,217 lbs. 

Meat Products. — From Liebig^s Factory: Corned beef 
223,704 lbs., tongues 330 lbs. 

G, C. Hoopee Shaepe, 

Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA. 

Locust Invasion, 1932-38. 

Monthly Eeport No. 63, February, 1938. 


The last remaining swarms of the over- wintering adult 
stage of the Red Locust (Nomadacris se-pternfasciata^ vServ.) 
appear to have died out during the first week in February. 

Hatchings of hoppers, mostly on a small scale, have 
occurred in the following districts; — Mtoko, Mrewa, Darwin, 
Lomagundi, Sebungwe, Hartley, Salisbury, Mazoe, Maran- 
dellas, TJmtali, Yictoria, Bikita, Ndanga and Nyamandhlovu. 

The hopper bands are being destroyed in all accessible 
localities. 

The most serious outbreak in country occupied by 
Europeans has occurred around Concession, in the Mazoe 
district, but even there the hatchings appear to be relatively 
light and the situation is well in hand. 

The baiting method of destroying hoppers developed of 
recent years in the Union of South Africa is being tested in 
the last-named locality, but the frequent rains have so far 
handicapped the work. 


Eupeet W. Jack, 

Chief Entomologist. 
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Departmental Bulletins. 


The folloiitfing Bufletins are available for dietrifoution at Sd. per copy. 
Appiicatiofi should be made to the Editor, Department of Agriculture, 
Salisbury, and remittances must accompany orders. 


N.B. — The date the article appeared in the Journal is indicated in abbre- 
viated form before the number, e.g., 8/22, No. 429, means that Bulletin 
429 appeared in the Journal for August, 1922. 


AGRICULTURE AND CROPS. 

7/25. No. 545. Artificial or Synthetic Farmyard Manure, by H. G. 

Mundy, Dip.Agric., F.L.S. 

3/27. No. 630. The Storage of Seed Potatoes, by H. C. Arnold. 

5/27. No. 643. Noxious Weeds in Southern Rhodesia, by F. Eyles, 

Botanist. 

12/27. No. 663. The Use of Fertilisers and Manures in Southern Rho- 
desia, by A. D. Husband, A.I,0., Chief Chemist. 

2/28. No. 672. Hay-making in Rhodesia, by H. G. Mundy, Dip.Agric., 
F.Ia.S. 

2/28. No. 674. Top Dressing of Maize against Stalk Borer, by H, C. 

Arnold. 

3/28. No. 681. The Sunflower (Helianthus Annuus) (Revised), by S. D. 
Timson, M.C., Dip.Agric. 

6/28. No. 695. The Castor OU Plant (Ricinus spp.), by S. D. Timson, 
M.C., Dip.Agric. 

9/28. No. 705. Suggested Cropping Programmes for Farms on the Sand 
Yeld, by D. E. McLoughlin, Assistant Agriculturist. 
10/28. No. 710. Monthly Reminders for the Farming Year, by the 
Division of the Chief Agriculturist. 

3/29. No. 727. Farmyard Manure, by A. P. Taylor, M.A., B.Sc., Agri- 
cultural Chemist. 

5/29. No. 732. Two Common Diseases of Potato Tubers in Rhodesia, by 
J. C. F. Hopkins, B.Sc. (Lend.), A.I.C.T.A. 

7/29. No. 743. Sunn Hemp, by S. D. Timson, M.O., Dip.Agric. 

9/29. No. 751. The Sweet Potato, by S. D. Timson, M.C., Dip.Agric. 
(Wye). 

10/29. No. 758- Instructions for Taking Soil Samples. Issued by the 
Division of Chemistry. 

1/30. No. 768, The Ground Nut (Arachis hypogaea), by S, D. Timson, 
M.C., Dip.Agric. (Wye). 

3/30. No. 776. Regulations Governing the Export of Maize and Maize 
Meal through the Port of Beira. 

11/30. No. 797. Green Manuring: An Essential Practice in Rhodesian 
Farming, by H. G. Mundy, Dip.Agric. (Wye), F.L.S-, 
Chief Agriculturist. 

1/31. No. 802. Witch Weed, by S. D. Timson, M.C., Inter.B.Sc. 

(Agric.) London., Dip.Agric (Wye), Assistant Agricul- 
turist. 
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3/31. No. 815. New Strains of Oats for Southern Rhodesia, by H. 0. 

Arnold, Manager, Agricultural Experiment Station, 
Salisbury. 

4/31. No 816. Preliminary List of the more Common Grasses of 
Southern Rhodesia, by Sydney M. Stent, Botanist for 
Pasture Research. 

5/31. No. 822. Re-stacking of Maize rejected for Export on account of 
Excessive Moisture. 

9/31. No. 826. Some Poisonous Plants of Southern Rhodesia, by Sydney 
M. Stent, Senior Botanist. 

10/31. No. 831. Revised Notes on Cotton Growing in Southern Rhodesia, 
by G. S. Camei'on. 

11/31. No. 836. The Potato, by S. D. Timson, M.C., Dip.Agric, (Wye). 

12/31. No. 837,. Veld Grass Silage: A Feature in Rhodesian Pasture 
Management, by H. G, Mundy, Dip.Agric. (Wye), 
F.L.S., Chief, Division of Plant Industry. 

6/32. No. 855. Pigeon-hole Method of Stacking Maize, by Division of 
Plant Industry. 

8/32. No, 859. Twenty -one Years of Plant Introduction, by Major 
Mundy, Chief Division of Plant Industry. 

2/33. No. 878. A.I.V. Silage: Memorandum prepared and circulated by 
Imperial Bureau of Animal Nutrition. 

11/34. No. 936. Witchweed, by S. D. Timson, M.C. Dip.Agric. (Wye), 
Assistant Agriculturist. 

10/35. No. 970. Rhodes Grass for the Southern Rhodesian Tobacco 
Grower, by African Explosives and Industries, Ltd. 

11/35. No. 972. Notes on Witchweed, by S. D. Timson, M.C., Dip.Agric. 
(Wye), Assistant Agriculturist. 

6/36. No. 992. Annual Report of the Agriculturist for the year 1935, 
by D. E. McLoughlin, Agriculturist. 

7/36. No. 994. Some Notes on Cotton Growing, by J. E. Peat, Senior 
Plant Breeder, Cotton Station, Gatooma. 

4/37. No. 1022, Smut Diseases of Wheat in Southern Rhodesia, by G. M. 

Wickens, B.Sc. Agric., Ph.D., D.I.C., Plant Pathologist, 
Tobacco Research Station, Trelawney. 

10/37. No. 1046. Green Manuring: Two Important Factors Affecting 
Success, by S. D. Timson, M.C., Assistant Agriculturist, 
and H. C. Arnold, Manager, The Agricultural Experi- 
ment Station. 


REPORTS ON CROP EXPERIMENTS. 

7/27. No. 649. Annual Report of Experiments, 1925-26, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 

Manager. 

4/28. No. 683. Annual Report of Experiments, 1926-27, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 

Station Manager. 

7/29. No. 745, Salisbury Agricultural Experiment Station Annual 
Report, 1927-28, by H. 0. Arnold. 

: 7/30* No, 789, Agricultural Experiment Station, Salisbury. Annual 
, Report of Experiments, 1928-29, by H, C. Arnold. 
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9/31. No. 830. Salisbury Agricultural Experiment Station, Annual 

Report, 1929-30, by H. C. Arnold, Manager. 

10/32. No. 864. Annual Report, 1930-31 : Agricultural Experiment 
Station, by H. C. Arnold, Station Manager. 

6/33. No. 895. Salisbury Agricultural Experiment Station Annual 

Report, 1931-32, by H. C. Arnold, Manager. 

3/34. No. 914. , Gwelo Municipal Demonstration Station: Final Report, 
1933, by S. D. Timson, M.C., Dip.Agric. (Wye), 
Assistant Agriculturist. 

9/36. No 966. Salisbury Agricultural Experiment >Station Annual 

Report, 1933-34, by H. C. Arnold, Manager. 


8/26. No. 

9/26. No. 
5/27. No. 
5/27. No. 
9/27. No. 
11/27. No. 
1/28. No. 
2/28. No. 
12/28. No. 
3/29. No. 
4/29. No. 
8/29. No. 
9/29. No. 

2/30. No. 
3/30. No. 
6/30. No. 
3/31. No. 


TOBACCO. 

'605. Flue-curing Tobacco Barns, Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

615. The Culture of Virginia Tobacco in Southern Rhodesia: 

Field Management, by D. D. Brown. 

641. The Handling, Grading and Baling of Cured Virginia 
Tobacco, by D. D.. Brown. 

644. Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
Branch. 

663. The Care of Tobacco Seed Beds, by J, C. F. Hopkins, 
B.Sc. (Lond.), A,I.C’.T.A. (Trinidad) 

661. Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16 ft., by 
B. G. Gundry. 

665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

671. Wildfire and Angular Spot of Tobacco, by J. C, F. 
Hopkins, B.Sc., A.r.C.T..A. 

715. Turkish Tobacco Culture in Southern Rhodesia, by 
D. D. Brown, Chief Tobacco Expert, 

728. Suggested Crop Rotations for Tobacco Growers, by 
D. D. Brown, Chief Tobacco Expert. 

734. Common Faults in Curing Virginia Bright Tobacco, by 
D. D, Brown, Tobacco and Cotton Expert. 

748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, B.Sc. 

(Lend.), A.I.C.T.A., Chief Botanist and Mycologist. 
763. Leaf Spotting of Tobacco caused by Mosaic, by J. C- F. 
Hopkins, B.Sc. (Lond.), A.I.C.T.A., Chief Botanist 
and Mycologist. 

771. Dark Fire-cured Tobacco: Field Operations, by D. D. 
Brown, Chief Tobacco Expert. 

774. Dark Fire-cured Tobacco: Harvesting and Curing, by 
D. D. Brown, Chief Tobacco Expert. 

784. Field Control of Frenching in Tobacco, by J. 0, F. 

Hopkins, B.Sc. (Lond.), AJ.C.T.A., Plant Pathologist. 
812. Selection of Tobacco Seed Plants, by H. F, Ellis, M.Sc., 
B.S, (Agric.) , Tobacco Adviser. 
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11/31. No. 835. Tobacco Culture: Transplanting Operations, by D. D. 
Brown. 

3/52. No. 846. Leaf Curl in Tobacco, by Dr. H. H. Storey. 

3/33. No. 885. Tobacco Culture in Southern Rhodesia: The Harvesting 
and Curing of Virginia Tobacco, by D. D. Brown, 
Chief Tobacco Officer, 

8/36. No. 996, The ‘‘Gundry” Tobacco Furnace, by B. G. Gundry, 
AXMech.E. 

12/36. No. 1009. Tobacco Research on the Trelawney Station 1935-36 
Season. 

4/37. No. 1026. Report of the Tobacco Research Board, by Chas. K. 

Brain, M.A., D.Se., Director of Agriculture and 
Chairman of the Tobacco Research Board. 

5/37. No. 1026. Notes on Tobacco Root-Knot Nematode, by J. C. Collins, 
B.Sc., Biologist, Trelawney Tobacco Research Station. 

8/37. No. 1039. Some Tobacco Pests that can be serious, by M. 0. Mossop, 
M.Sc., Entomologist, Department of Agriculture. 

1/38. No. 1054. Alkalinity of Tobacco Seed-bed Soils, by A. P, Taylor, 
M.A., B.Sc., Agiicultural Chemist. 

3/38. No. 1063. A New and Serious Disease of Tobacco in Southern 
Rhodesia, by G. M. Wickens, Ph.D., p.I.C., Plant 
Pathologist, Tobacco Research Station, Trelawney. 


LIVE STOCK. 

1/27. No. 624. The Construction of Dipping Tanks for Cattle (Revised), 

1/31. No. 801. Sheep Farming in the Melsetter District, by J. 0. 

Kruger, Part-time Sheep Adviser in the Melsetter 
District. 

10/32. No. 863. Piggeries, by B. G. Gundry, A.I.Mech.E. 

12/32. No. 871. Some General Observations on the Feeding of Dairy 
Cows on a Mixed Stock Farm, by Dr. A, E. Romyn, 
Senior Animal Husbandry Officer. 

1/33. No. 873. The Hand-rearing of Calves, by C. A. Murray, B.Sc. 
(Agric.), M.Sc, 

4/35. No. 887. The Type of Chiller Steer required for Export, by A. E. 
Romyn, Senior Animal Husbandry Officer. 

5/33. No 891. Fattening Bullocks for Export, by A, E. Romyn, Senior 
Animal Husbandry Officer. 

9/33. No. 903. The Handling, Preparation and Chilling of Cattle for 
Export, by 0. A. Murray, Lecturer in Animal 
Husbandry. 

12/33. No. 907. The Blackhead Persian: Its Breeding and Management 
in Matabeleland, by C. A. Murray, M.Sc., Lecturer in 
in Animal Husbandry, Matopo Estate. 

1/34. No. 909. Stall Fed Chillers for the Overseas Christmas Market, 
by C. A. Murray, M-Sc., Animal Husbandry Officer, 
Matopo School of Agriculture and Experiment Station, 
Rhodes Matopo Estate. 

2/34. No. 912. Economical Winter Rations for Wintering Dairy Heifers, 
by C. A. Murray, M.Sc. (Agric), Lecturer in Animal 
Husbandry, Matopo School of Agriculture. 

4/34. No. 916. Cowpea Hay in the Ration for Bacon Pigs, by O. A. 

^ ^ M.Sc. (Agric.), Lecturer in Animal Hus- 

band3cy> Matopo School of Agriculture and Experiment 
'■ ■Stadiion.', ,■ 
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6/34. No. 919. Saltbush: A Winter Succulent for Sheep in Matabele- 
land, by D. G. Haylett, M.Sc., Ph.D., Director, 
Matopo School of Agriculture. 

6/34. No. 924. Baising Dairy Calves on a Limited Amount of Whole 
Milk,, by 0. A. Murray, M.Sc., Agr., Animal Hus- 
bandry Officer, Matopo School of Agriculture and 
Experiment Station, Rhodes Matopo Estate. 

1/35. No. 943. Cattle Improvement and a Cattle Breeding Policy in 
Southern Rhodesia: A Review of the General Position 
Chiefly as regards Ranching Cattle, by Dr. A. E. 
Romyn, Chief Animal Husbandry Officer. 

1/36. No. 945. A Home-made Cow Stanchion, by Major R. E. 
Sharp, Whinburn, Redbank. 

3/35. No. 94A Economical Rations for Wintering Dairy Cattle, by 
C, A. Murray, M.Sc. (Agric.), Senior Animal Hus- 
bandry Officer in Charge, Matopo School of Agriculture 
and Experiment Station. 

5/35. No 952. Annual Report of the Chief Animal Husbandry Officer 
for the year ending 31st December, 1934, by A. E. 
Romyn, Chief Animal Husbandry Officer. 

7/35. No. 959. The Selection of a Dairy Bull, by A. E. Romyn, Ph.D., 
Chief Animal Husbandry Officer. 

4/36. No, 984. Report on the Curing of Rhodesian Hides, by Advisory 
Committee on Hides and Skins of the Imperial 
Institute. 

4/36. No 985. Export of Frozen Porkers. Third Consignment to Smith- 
field. Division of Animal Husbandry. 

5/36. No. 987. The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

6/36. No. 988. Preparing Cattle for Show, by The Animal Husbandry 
Division. 

6/36. No. 989. The Supplementary Feeding of Mineral and Protein 
Supplements to Growing Cattle in Southern Rhodesia 
and its Relation to the Production of Beef Steers, by 
C. A. Murray, M-Sc. (Agric.), Senior Animal Hus 
bandry Officer in Charge, Rhodes Matopo Estate ; A. E. 
Romyn, Ph.D., Chief Animal Husbandry Officer, 
Department of Agriculture, Southern Rhodesia; D. G. 
Haylett, Ph.D., Director, Rhodes Matopo Estate; 
F. Ericksen, Dip. Agric., Experimentalist. 

10/36. No. 1001. The Raising of Bacon Pigs, by A. E. Romyn, Chief 
Animal Husbandry Officer, and C. A. Murray, Senior 
Animal Husbandry Officer in Charge, Rhodes Matopo 
Estate, with a Veterinary Section by D. A. Lawrence, 
Director of Veterinary Research. 

9/36. No. 1000, Sheep Management on the Mixed Farm, by R. H. Fitt, 
Animal Husbandry Officer. 

4/37. No, 1023. Cowpea Molasses Silage for Fattening Steers, by C. A. 

Mi^rray, M.Sc. (Agric.), Senior Animal Husbandry 
Officer in Charge, Matopo School of Agriculture and 
Experiment Station; A. E. Romyn, Ph.D., Chief Animal 
Husbandry Officer, Department of Agricnlture, Salis- 
bury; R. H. Fitt, Dipl. Agric,, Animal Husbandry 
Officer, Department of Agriculture, Salisbury. 

4/37. N. 1024. Comparative Feeding Value of Maize Meal and Nyouii 
{Pemisttum Typhoides) Meal for Fattening Steers, by 
C. A, Murray, Senior Animal Husbandry Office in 
Charge, Rhodes Matopo Estate ; A. H BonSyn; Ohjbf 
Anira*!! Husbandry Officer. : 
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5/37. No. 1027. The Feeding of Phosphorus Supplements to Growing 
Cattle, by C. A. Murray and A. E. Romyn. 

5/37. No. 1029. The Dehorning of Cattle intended for Slaughter^ and 
Export, by B. A. Myhill, Assistant Chief Veterinary 
Surgeon. 

5/37. No, 1030. The Feeding of Different Winter Supplements to young 
growing steers and the effect of these supplements on 
the subsequent development and costs of production of 
the steers, by C. A. Murray and A. E. Romyn. 

6/37. No. 1032. The Effects of Feed on the Firmness and Grading of 
Bacon Carcases, an experiment carried out by the 
Division of Animal Husbandry in co-operation with Mr. 
A. L. Millar, Estes Park, Salisbury, and Mr. Frank 
Neill, of Neill’s Bacon Factory, Salisbury. 

6/37. No. 1054. Nyouti or Munga {Pennmtum typhoides) as a Feed for 
Bacon Pigs, by C. A. Murray and A. E. Romyn. 

7/37. No. 1036. Preliminary Report on the Feeding of Winter Supple- 
ments to young growing steers and the effect of supple- 
mentary feeding on the subsequent development of these 
animals, by C. A. Murray and A. E. Romyn. 

12/37. No. 1049. The Export of Frozen Porkers: Report on Five Consign- 
ments of Porkers Exported to Smithfield, by Division of 
Animal Husbandry. 

1/38. No. 1053. The Feeding of Sunnhemp Hay as compared with Cow- 
pea Hay in the Fattening Ration for Bullocks, by A. E. 
Romyn and R. H. Fitt. 

2/38. No. 1058. Pig Industry Act, 1937. Division of Animal Husbandry. 

3,/38. No. 1062. Protein Supplements for Fattening Bullocks, by A. E. 
Romyn and R, H. Fitt. 


DAIRYING. 

3/29. No. 730. Common Defects in Butter-making, by T. Hamilton, 
M.A., N.D.A., N.D.D., and J. R. Corry, B.Sc. (Agr.), 
Dairy Experts. 

12/30. No. 799. The Objects of Ripening Cream for Butter-making, and 
a few Hints on Cream Production, by F. Dammas, 
Dairy Officer. 

4/31. No. 818. Farm Butter-making. Issued by the Dairy Branch. 

9/32. No. 862. Cream Cheese, by F. A, Lammas, Dairy Officer. 

3/33. No. 880. Dairy Tests and Calculations, by F. A. Lammas, Dairy 
Officer. 

5/34. No. 922. Dairy Building in Southern Rhodesia: A Small Farm 
glairy, by G. B. Gundry, A.I.Mech.E. 

7/34. No, 926. Dairy Buildings in Southern Rhodesia. Cow Byre — 
Type II,, by B. G. Gundry, A.I.Mech.E. 

12/34. No 937. Gouda or Sweet Milk Cheese, by F. Lammas, District 
Dairy Officer. 

2/36. No. 977. Notes oh the Feeding of Dairy Cows during the Summer 
Months, by A. E. Romyn, Chief Animal Husbandry 
.Officer. ^ . 

I ^htherii Rhodesia Milk Recording Scheme. 

12/37. No. TOli liae Pi^bduction and Handling of Milk and Cream, bv the 
Branck • * . 
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10/14. No. 191. 
4/25, No. 536. 
12/25. No. 570. 
6/26. No, 597. 

12/26. No. 618. 

1/28. No. 666. 

4/29. No. 739. 

10/29. No. 756. 
11/29. No. 760. 

2/30. No. 772. 

4/31. No. 819. 
1/32. No. 841. 

10/32, No. 866. 
4/33. No. 886, 

5/34. No. 921. 


VETERINARY. 

Scab or Scabies in Sheep and Goats, by Rowland 
Williams, M.R.0.V.a 

Inoculation of Cattle against Redwater and Gall 
Sickness, by LI. E. W. Bevan, M.R.C.V.S. 

The Spaying of Bovines, by G. C. Hooper Sharpe, M.C., 
M.RO.V.S., and M. H. Kingcombe, M.R.C.V.S. 

Suspected Poisoning of Stock: The Proper Procedure, 
by M. H. Kingcombe, M.R.C.V.S, (Lend.), and A. W. 
Facer, B.A. (Oxon.), A.LO. 

Notes from the Veterinary Laboratory: Quarter Evil, 
by LI. E. W. Bevan, M.R.C.V.S., Director of Veteri- 
nary Research. 

Notes from the Veterinary Laboratory: Praemonitus— 
Praemunitus, by LI. E. W. Bevan, M.R.C.V.S., 
Director of Veterinary Research. 

The Laboratory Diagnosis of Animal Diseases: A Note 
to Emphasise some Points in the Preparation and 
Forwarding of Specimens, by D. A. Lawrence, B.V.Sc,, 
Veterinary Research Officer. 

Parasitic Gastritis of Cattle, by LI. E. W. Bevan, 
M.R.C.V.S., Director of Veterinary Research. 

A Note on Sheep Diseases in Southern Rhodesia, by 
D. A. Lawrence, B.V.Sc., Veterinary Research Officer, 
Department of Agriculture, Salisbury, 

Notes from the Veterinary Laboratory: Ophthalmia, by 
LI. E. W. Bevan, M.R.C.V.S., Director of Veterinary 
Research. 

Measles in Swine, by P. D. Huston, M.R.C.V.S. 

Poisonous or Suspected Poisonous Plants of Southern 
Rhodesia: Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

The Treatment of Intestinal Parasites of Sheep, by J. D. 
Coutts, D.'V.S., M.R.O.V.S. 

A Preliminary Note on Contagious Granular Vaginitis 
in Southern Rhodesia, by D. A. Lawrence, B.V.Sc., 
Acting Director Veterinary Research. 

Myiasis (Screw-Worm) in Cattle in Southern Rhodesia, 
by D. A. Lawrence, Director of Veterinary Research, 
and A. Cuthbertaon, Entomologist. 


IRRIGATION, WATER SUPPLIES AND SOIL EROSION. 

3/27. No. 633. The Cost of Pumping for Irrigation, by R. H. Roberts, 
B.Sc. (Eng.). 

4/27. No. 640. Levelling for Irrigation, by Dr. W. S. H. Cleghom, 
. M.I.MecLE. .;.■■■ 

11/27. No. 669. The Hydraulic Ram, revised by P. H. Haviland, B.Sc. 
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11/28. No. 668. The Water Act, 1927, by 0. L. Robertson, B.Sc. (Eng.), 

A. M.I.O.E. 

1/28. No. 670. Irrigation Canals, by P. H. Haviland, B.Sc. (Eng.). 
6/50. No. 786. Low Concrete Dams, by R. Hamilton Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

2/51. No. SOS’. The Application of Water in Irrigation, by R. Hamilton 
Roberts, B.Sc. (Eng.), Assistant Irrigation Engineer. 
3/51. No 811. Irrigation Canal Structures, by R. H. Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/32. No, 860. Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineer. 

2/33. No. 879. Conditions Governing the Hire of Government Boring 
Machines. 

8/33. No. 900. Three Types of Water Tank, by R. H. Roberts, B.Sc. 

(Eng.), A.M.I.O.E., Assistant Irrigation Engineer. 
6/34. No 923. Soil Eroison, by P. H. Haviland, B.Sc. (Eng.), 

A. M.I.C.E., Irrigation Engineer (Matabeleland) . 

6/35, No. 956. Annual Report of the Division of Irrigation for the 

year ended 31st December, 1934, by P. H. Haviland, 

B. Sc. (Eng.), Acting Chief Irrigation Engineer. 

9/35. No. 964. The Use of Ditchers for Constructing Contour Ridges, 
by C. Tapson, Devondale, Concession. 

9/35. No. 967. How to use an Engineer’s or Farm Level, by ?. H. 

Haviland, B.Sc. (Eng.), A.M.I.C.E., Irrigation Engi- 
neer (Matabeleland). 

12/35. No. 973. Domestic Water Supplies and Sanitation on the Farm, 
by P. H. Haviland, B.Sc. (Eng.), A.M.L0.B.. Irriga- 
tion Engineer (Matabeleland), 

3/36. No. 980. Results from Glenara Soil Conservation Experiment 
Station, 1934-35 Season, by C. L. Robertson, B.Sc. 
A.M.I.C.E., Chief Engineer, Irrigation Division, and 
A, D. Hus’band, P.I.C., Chief Chemist. 

8/36, No. 999. Lining an Irrigation Furrow, by R. H, Roberts, B.S., 
A.M.Inst.C.E., Assistant Irrigation Engineer. 

3/37. No. 1019. Soil Conservation, by D. Aylen, Esq., Outside Technical 
Assistant, and R. Hamilton Roberts, B.Sc., 

A. M.Iinst.C.B,, Irrigation Engineer. 

1/38. No, 1052 Small Earthen Storage Dams, Part L By the Irrigation 
Division. 

2/38. No. 1056. Small Earthen Storage Dams. Part H. By the Irrigation 
Division. 

3/38, No, 1061. Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineer. 


FORESTRY. 


1/^. No. 575. Tgiding of Eucalyptus Plantations, by A. S. Thornewill, 

11/29. No 763. The Utilisation of Wood, by T. L. Wilkinson MSc., 
B.Sc.P. ' 

l/m. No. 769. IJe Utilisation of Wood,, by T. X, Wilkinson, M.Sc., 
B.Sc.F. * 


4/^. No. 7^. The Utilisation of Wooi in Sonthern Bhodesia— Con- 
“d Ksmal. of Timfe. by T. X. WflkinsQii, 
B,So.P.j- DiSWct/ForeBt Officer.; 
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8/50, No. 791. The Utilisation of Wood in Southern Rhodesia: Fencing, 

by T. L. Wilkinson, M.Sc., B.Sc.F., District Forest 
Officer. , 

2/31. No, 809. Establishing Fines: Preliminary Observations on the 

Ehiects of Soil Inoculation. Issued by the Division of 
Forestry. 

4/31. No. 817. The Raising of Forest Seedlings and Transplants on the 

Farm, by E. J. Kelly Edwards, M.A., Dip.For. 

(Oxon.), Acting Chief Forest Officer. 

7/32. No. 857. Charcoal Burning on the Farm, by R. J. Allen, Forester, 
Rhodes Matopo School of Agriculture and Experiment 
Station, 

11/32. No 869. Wind-breaks and Shelter Belts, by A. A. Pardy, B.Sc., 
Forestry, 

1/33. No. 874. Tree Planting, by the Division of Forestry, 

4/33. No. 888. The Vegetable Ivory Palm (Hyphoene ventricosa), by 
G. M. McGregor, B.Sc., District Forest Officer, Mata- 
beleland. 

8/34. No. 927. Some Facts about Tung Oil, by R. H. Finlay, B.A., 
Dip. For. (Oxon.), District Forest Officer. 

8/34. No. 928. Some Trees, Shrubs, Shrubby -Herbaceous Plants, 
Climbers and Water Plants suitable for the Colony, by 
Ji W. Barnes, Manager, Government Forest Nursery, 
Salisbury. 

12/35. No, 974. Summary of the Annual Report of the Division of 
Forestry for the year 1934, by E. J, Kelly-Ed wards, 
M.A., Dip. For. (Oxon.), Chief Forest Officer. 

Price List of Forest-tree Transplants, Ornamental Trees 
Shrubs, Hedge Plants, Creepers and Seeds obtainable 
at the Government Forest Nursery, Saiisbury, 

3/57. No. 1020. The Raising of Forest Seedlings and Transplants on the 
Farm, by B. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Conservator of Forests. 

10/37. No. 1045. Seventeenth Annual Report of the Division of Forestry 
for the Year 1936, by E. J. Kelly Edwards, M.A., Dip., 
For, (Oxon.), Conservator of Forests. ' . 


HORTICULTURE V:,:: 

4/27. No. 637. Harvesting, Packing and Marketing of Deciduous and 
Tropical Fruits, by G. W. Marshall, Horticulturist. 

8/27. No. 660. Coffee Culture in Southern Rhodesia, by G. W. Marshall; 
Horticulturist. 

2/29. No, 725. Investigations into “Collar-Rot* * Disease Of Citrus> by 
J, 0. F. Hopkins, B.Sc. (Lend.) , A.LC.T.A. (Trinidad) 
3/31. No. 814, Avocado Growing in South Africa, by Redvers J. Blatt, 
B.Sc., Ph D. 

11/31: No. 834. Celery Culture, by G. W. Marshall, Horticulturist. , 

1 /32, No. 843, : Vegetable Growing in Southern Rhodesia r (Midn 
Culture, by G.i W. Marshall, Horticulturist. 
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2/33. No. 876. Notes on African „ Aloes. (Parts .1-6), by H, Basil 

Christian, “Ewanrigg,” Arcturus. 

10/33. No. 905. Notes on African Aloes (Parts 7-10), by H. Basil 

Christian, “Ewanrigg,” Arcturus. 

6/34. No, 920. Citrus Fruit Growing in Ehodesia, by G. W. Marshall, 

Horticulturist. 

5/37. No. 1028. Tomato Culture in Southern Rhodesia, by G. W. 

Marshall, Horticulturist. 

9/37. No. 1043. The Rhodesian Home Orchard, by G, W. Marshall, 

Horticuitxirist. 


ENTOMOLOGY AND PLANT PATHOLOGY. 

2/13. No, 139. Termites, or “White Ants,*' by Rupert "W. Jack, P.E.S, 
6/16 No. 214. Some Household Insects, by R. Lowe Thompson, B.A. 
2/21. No. 385. The Common Fruit Beetle, by R. W. Jack, F.E.S. 

12/24. No. 522 Notes on the Black Citrus Aphis, by C‘. B. Symes. 

8/25. No. 648. Insect Pests of Cotton, by 0. B. Symes. 

9/27. No. 663. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 

B.Sc. (Lond.), A.I.C.T.A. (Trinidad). 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist, 

2/28. No. 671, Wildfire and Angular Spot of Tobacco, by J. C. F. 

• , Hopkins, B.Sc., A.I.O.T.A. 

6/28. No. 696. Ticks Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, F.E.S., Chief Entomologist. 

11/28. No. 714. Trap Cropping against Maize Pests, by Rupert W. Jack, 
F.E.S. , Chief Entomologist. 

12/28. No. 718. Preliminary Experiments on the Control of White Mould 
of Tobacco, by J, 0, F. Hopkins, B.S. (Lond.), 
A.I.C.T.A,, Chief Botanist and Mycologist. 

3/29. No. 732. Two Common Diseases of Potato Tubers in Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.O.T.A, 

6/29 No. 742. What is Diplodia in Maize? An Answer to a Popular 
Question To-day, by J. 0. F. Hopkins, B.Sc. (Lond.), 

A. I.C.T.A., Chief Botanist and Mycologist. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, 

B. Sc. (Lond.), A.LC.T.A., Chief Botanist and 

Mycologist. 

9/29. No. 753. Leaf Spotting of Tobacco caused by Mosaic, by J. 0. F. 

Hopkins, B.Sc (Lond.), A.I.O.T.A., Chief Botanist and 
• Mycologist. 

9/29. No. 754. “Pinking’* of Maize: Report of a Preliminary Investiga- 
tion, by T. K. Sansom, B.Sc., Plant Breeder. 

6/30. No. 784. Field Control of . Frenching in Tobacco, by J.. C. F, 
Hopkins, B.Sc. (Lond.), A.I.O.T.A., Plant Pathologist, 
6/30. No. 788. A List of Plant Diseases Occmrihg in Southern Rhodesia, 
by J. C.^F. Hopkins, B.Sc. (Lond.), AvIO.T.A., Plant 
- Pathologist. ^ . 

^ . A List ^>f Plant Diseases Occurring in Southern Rkodesia,- 

. by J. 0. F. Hopkins, B.Sc. (Lond.), A3.C,T.A., PlapI 
Pathologist. Supplement No, 1.^ - 
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7/30. 1 ^ 0 . 790. Notes on the Control of Some of the More Important 
Insect Pests of Citrns in Southern Rhodesia, by W, J. 
Hall, Ph.D., B.Sc., Entomologist to the British South 
Africa Company in Southern Rhodesia. 

10/30. No. 796. The Army Worm (Laphygma exempta, Wlk.), by Rupert 
W, Jack, Chief Entomologist. 

11/30. No. 798. The Preparation of Bordeaux Mixture and .Seasonc^l 
Notes on Tobacco Diseases, by J. C. F. Hopkins, B.Sc. 
(Lond.), A.I.C.T.A. , ^ i 

1/31. No. 804. Locusts in Southern Rhodesia, by Rupert W. Jack, Chief 
Entomologist. 

8/31. No. 825. Some Common Diseases of Potatoes in Southern Rho- 
desia, by J. C. F. Hopkins, B.Sc. (Lond.), Plaint 
Pathologist. 

3/32. No. 848. Mycological Notes: Seasonal Notes on Tobacco Diseases; 

3, Frog Eyej 4, White Mould; by J. C. F. Hopkins, 

B, Sa (Loud.). 

4/32. No, 850. Pests of Stored Tobacco in Southern Rhodesia, by M. C. 
Mossop, M.Sc., Entomologist. 

6/32. No. 856. A List of Plant Diseases occurring in Southern Rho- 
desia, Supplement 2, by J. 0. F. Hopkins, B.Sc. 
(Lond.), Government Plant Pathologist. 

9/32. No. 861. Further Notes on Leaf Curl of Tobacco in Southern 
Rhodesia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist, 

11/32. No, 868. Cultural Methods and Tobacco Whitefly in Southern 

Rhodesia, by M. C. Mossop, M.Sc., Entomologist, 

5/33. No. 892. The Tsetse Fly Problem in Southern Rhodesia, by 
R. W. Jack, Chief Entomologist. 

5/33. No. 893. Experiments with Tsetse Fly Traps against .Glossina 

Morsitans in Southern Rhodesia, by R. W, Jack, Chief 
Entomologist. 

6/33. No. 894. Mycological Notes. Seasonal Notes on Tobacco 

Diseases. 6. An Unusual Type of Frog Eye Spotting, 
by J. 0. F. Hopkins, B.Sc. (Lond.), A.LC,T.A., 
Government Plant Pathologist. 

6/33. No. 896. A List of Plant Diseases occuring in Southern Rhodesia. 

Supplement 3. (New Records for period June, 1932, 
to May, 1933.) Compiled by J. C. F. Hopkins, B. Sc. 
(Lond.), A.I.O.T.A,, Government Plant Pathologist. 
7/33. No. 897, The Report of the Chief Entomologist for the year 

ending 31st December, 1932, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

8/33. No, 899. The Black Maize Beetle (Heteronchus Licus Klug), by 

C. B. Symes. 

10/33. No. 904. Notes on the Biology and Control of the Red Locust in 
Southern Rhodesia, 1932-1933. Part I, : Control of 
Locusts, hy R. W. Jack, Chief Entomologist. Part H. : 
Biological Notes on the Bed Locust (Nomadacris sep- 
temfasciata, Serv.), by M. C. Mossop, A.F.C'., M.Sc., 
Entomologist. 

10/53. No, 906. The Locust Invasion of Southern Rhodesia, 1932-33, by 
R. W. Jack, Chief Entomologist. 

2/34. No. 911. Screw Worm. A Pest of Ranch Cattle in Southern Rho- 
desia, by A. Cutbbertson, Entomologist, Foreword by 
R. W. jfack, Chief Entomologist. 

3/34. No. 913. Locusts: Instructions for dealing with Flying Swarms, 
by The Division of Entomology. 
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' 4/54. No. 917. The Life History of the Screw-worm Fly, by Alexander 
Cnthbertson, Entomologist. 

10/34. No 934. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 7, Spraying in Seed-beds and Lands, by 
J. C. F. Hopkins, D.Sc. (Loud.), A.I.6.T.A., Senior 
Plant Pathologist. 

12/34. No. 938. The Destruction and Control of Locust Hoppers, by 
R. W. Jack, Chief Entomologist. 

1/35. No. 942. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 8, The Mosaic Mystery, 9, Danger Points in 
Field Spraying, by J. 0. F. Hopkins, D.Sc. (Lond,), 
A.I.O.T.A., Senior Plant Pathologist. 

^ 4/35. No. 950. The Control of Tsetse Fly in Southern Rhodesia, by 
Rupert W. Jack, Chief Entomologist. 

4/35. No. 951. Suspected “Streak” Disease of Maize. Notice to 
Growers, by J. 0. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist. 

6/36. No. 957. Annual Report of the Branch of Plant Pathology for the 
year ending 31st December, 1934, by J, C. F. Hopkins, 
D.Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist. 

8/36. No. . 962. The Report of the Chief Entomologist for Year ending 
31st December, 1934, by R. W. Jack, Chief Entomo- 
logist. 

10/35. No. 969. The Objects and Value of Seed Treatment of Maize 
against Diplodia, by G. M. Wickens, Ph.D. (Lend,), 
D.I.C., Assistant Plant Pathologist. 

6/36. No, 986. Annual Report of the Division of Entomology for year 
ending 51st December, 1135, by Rupert W. Jack, Chief 
Entomologist. 

7/56. No. 993. Annual Report of the Senior Plant Pathologist for year 
ending 31st December, 1955. Part I. : Plant Pathology. 
Part n. : Tobacco Research, by J. O. S. Hopkins, 
D.Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist 
and Officer in Charge of Tobacco Research Station, 
Trelawney. 

12/36. No. 1011. Tick Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, Chief Entomologist, Revised, 
November, 1936. 

7/37. No. 1037. Division of Entomology: Annual Report for year 1936, 
by R. W. Jack, Chief Entomologist. 

8/37. No. 1040, A Programme for the Control of Diseases of Apple Trees 
in Southern Rhodesia, by J. C. F. Hopkins, D.Sc. 
(Lond.), A.I.G.T. A., Senior Plant Pathologist. 

iO/37. No. 1047. Mycological Notes; Seasonal Notes on Tobacco Diseases. 

X. : Precautionary Methods in Seed-beds, by J, C. F. 
Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior Plant 
Pathologist. 

12/37. No, 1050. An Umisual Winter Outbreak of Maize Weevil Calartdra 
L.), by M. 0. Hossop, M.Sc., Entomologist, 
Department of Agriculture. 

. 2/38. No. 1069. A Poison Bait for Young Locust Hoppers. 

in Rhodesia ; Pedigree Breeding, by 
r Hf '0. ■ 'Wbeeldon,'- Assistant 'Poultry Expert, ■ 

r 4/^. Bearing Young Stock, by A. Little, 

■■Poultry Expert.: , ■ 
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6/29. No. 740. Artificial Incubation, Bi’eeding and Rearing of Chicks, 
by H. G, Wheeldon, Poultry Expert. 

11/29, No 761. Housing and Feeding of Adult Stock, by H. G. 

Wheeldon, Poultry Expert. 

10/30. No. 795. The Turkey, by G. H. Cooper, Assistant Poultry Officer 

1/31. No. 803. Geese, by G, H. Cooper, Assistant Poultry Officer. 

9/31. No. 827. The Ideal Brooder, by F. Roberts, Assistant Poultry 
Officer, 

10/32. .No. 865. Poultry Industry: Care of Young Stock in Hot 
Weather, by H. G. Wheeldon, Chief Poultry Officer. 

11/32. No, 870. Trap Nests, by B. G. Gundry, A.I.MechE. (combined 
with No. 875). 

1/33. No. 875. Another Trap Nest, by B. G. Gundry, A.IMech.E. 

(combined with No. 870). 

3/33. No. 884. The Vitamins in Poultry Feeding, by G. H. Cooper, 

Poultry Officer, Matopo School of Agriculture and 
Experiment Station. 

5/34. No 918. The Moulting of Poultry: The Normal and Pullet Moult, 
by H. G. Wheeldon, Poultry Ofiicer. 

10/34. No 933. Ducks on the Farm (Revised), by H. G. Wheeldon, 

Poultry Officer, . . 

12/34. No. 939. The Use of Galvanised Iron in the Making, of .Some 
Appliances for Poultry Keeping, by G. H. Cooper, 
Assistant Poultry Ofiicer, Matopo School of Agriculture 
and Experiment Station, 

12/34. No. 940. A Cheap Portable Colony House for Poultry, by G. H, 
Cooper, Assistant Poultry Officer, Matopo .School of 
Agriculture and Experiment Station. 

3/34. No. 947. Modern Culling of Laying Hens, by G. H, Copper, 
Assistant Poultiy Officer, Matopo School of Agriculture 
and Experiment Station. 

9/35. No. 966. Egg Marketing Bill: Draft of a Bill having for its 
purpose the more orderly Marketing of Eggs, 

11/35, No. 971, Feeds for Poultry and How to Use Them, by G. H. 
Cooper, Assistant Poultry Ofiicer, 

The following pamphlets can be obtained from the Poultry Ofiicer upon 

application : — 

Selecting Birds for Laying Tests, by A. Little, Poultry Expert. 

Tuberculosis, by A. Little, Poultry Expert. 

Prevention of Disease among Poultry, by A. Little, Poultry Expert. 

Preparing Birds for Show, by A. Little, Poultry Expert, 

The Fowl Tick (Argas persicus), by A. Little, Poultry Expert. 

Culling: A Seasonal Operation, by A. Little, Poultry Expert. 

Choosing a Male Bird, by A. Little, Poultry Expert. 

The Breeding Stock,* by A. Little, Poultry Expert. 

Diseases of the Digestive System, by A. Little, Poulti^ Expert 

Mating for Improvement and Increased Egg Production, by A. 
Little, Poultry Expert. 

Partial Moult : Broodiness. Selection of Layers Of Large Eggs,' by 
A. Little, Poultry Expert. 

Exhibiting Eggs at Shows, by A, Little,. Poultry Expert 

Condition of Birds on Show,, by A. Little, Poultry Expert , . 

Green Food: The Result of not Supplying Sufficient to Poultry, by 
A. Little, Poultry -Expert. . 

Good and Bad Hatching Eggs, by A. Little, Poultry Expert 

Grading Fowls, by A, Little, Poultry Expert, v!' / i ; , 



THE RHODESIA AGRIODLTDRAL JOURNAL. 


326 


Housing : Three Important Essentials, by A. Little, Poultry Expert. 
Advice to Prospective Poultry Farmers, by A. Little, Poultry Expert 
, Seasonal Hints — August, by A. Little, Poultry Expert. 

Successful Chick Rearing, by H. G. Wheeldon, Assistant Poultry 
Expert. 

Hints to Breeders, October, by A. Little, Poultry Expert. 
Abnormalities ift Eggs, by A. Little, Poultry Expert. 

Hints to Breeders. Prepare for the Breeding Season, by A. Little. 
Respiratory Diseases, by A. Little, Poultry Expert. 

Selection "and Preparation of Fowls for Exhibition, by H. G. 
Wheeldon, Poultry Expert. 

The Close of the Hatching Season and After, by H. G. Wheeldon, 
Poultry Expert. 

12/36. No. 1010. Poultry Parasites, by H. G. Wheeldon, Poultry Officer. 


METEOROLOGICAL. 

12/22. No. 436. The Possibility of Seasonal Forecasting and Prospects 
for Rainfall Season, 1922-23, by 0. L. Robertson, B.Sc., 

A. M.I,O.E. 

12/24. No. 524. The Use of an Aneroid Barometer, by C. L. Robertson, 

B. Sc., A.M.L0.E. 

2/25. No. 532, The Short Period Forecast and Daily Weather Report, 
by 0. L. Robertson, B.Sc., A.M.I.C.E. 

6/25. No. 542, Review of the Abnormal Rainfall Season, 1924-25, by 

C. L. Robertson, B.Sc., A.M.I.C.E. 

10/28. No. 712, The Time, and How to Find It, by N. P. Sellick, M.C., 
B.Sc. (Eng.). 

10/31. No. 832. The Weather Map and the Short Period Weather Fore* 
cast, issued by the Meteorological Office. 

2/33. No. 877. Clouds and Weather in Southern Rhodesia, by N. P. 
Sellick, M.C., B.Sc., Meteorologist- 

3/35, No. 948. The Weather, contributed by The Meteorological Office, 


AGRICULTURAL BUILDINGS. 

9/25, No. 554. Pis6-de-Terre, by P. B, Aird, 

4/26. No. 588. Concrete on the Farm, by N. P. Sellick, M.O., B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/26. No. 605. Flue-curing Tobacco Barns, Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigatioii Engineer. 

^/l^. , No. 644. Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
Branch. , ■ ■ 

11/27. No. 661. Flue-curing Tobacco Barns, 12 ft, x 12 ft, x 16ft., by 

7 ;' ■ ^ 

10/32. No, 863. Pigg^ies, by B. G. Gundry, A.LMeoh.B. 
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5/33. No: 889. 

9/33. No. 902. 
12/33. No. 908. 
5/34. No. 922. 
7/34. No. 926. 
8/36. No. ' 996. 
10/36. No. 1002. 
8/37. No. 1041. 


The Construction of Dipping Tanks, by B. G. Gundry, 
A.I.Mech.B. ; and Notes on their Management, by 
J. M. Sinclair, M.E.C.V.S., Chief Veterinary Surgeon. 

Brick»making on the Farm, by A. C. Jennings, 
Asso c. M. In s t. 0. E. 

A Charcoal Safe or Cooler, by B. G. Gundry, 
A.I.Mech.E., Irrigation Division. 

Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by B. G. Gundry, A.I.Mech.E. 

Dairy Buildings in Southern Rhodesia. Cow Byr,e — 
Type II., by B. G. Gundry, A.I.Mech.E. 

The “Gundry” Tobacco Furnace, by B. G, Gundry, 
A.I,Mech.E. 

A Simple Farm Gate, contributed by the Division of 
Forestry. 

Feeding Pens for Bullocks: the Layout at Estes Park,, 
near Salisbury. 


CHEMISTRY. 

12/29. No. 762. — The Value of Rock Phosphate and “Bone and Super- 
phosphate” as Fertilisers for Maize Production, by 
A. D. Husband, Chief Chemist. 

4/32. No. 852, Mixing of Fertilisers: A Guide to Methods of Calcula- 
tion, by the Division of Chemistry. ' 

7/32. No. 868, The Softening of "Waters, by the Division of Chemistry. 
i/34. No. 910. The Toxicity to Grazing of Grass Sprayed with a Solution 
of Sodium Arsenite, by A. D. Husband, F.I.O., and 
J. F. Duguid, M.A,, B.Sc. 

9/34. No. 930. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

4/35. No. 949., Report of the Branch of Chemistry for year ending 31st 
December, 1934, by A. D. Husband, F.I.C., Chief 
Chemist. 

5/35. No. 954. Experiments on the Toxicity to Fowls of Arsenite of 
Soda and Poisoned Locusts, by J. K. Chorley, 
F.R.E.S., and R. McOhlery, B.A., B.Sc, 

4/36. No. 983. Annual Report of the Branch of Chemistry for year 
ending 31st December, 1936, by A. D. Husband, F.I.C,, 
Chief Chemist. ’ , 

7/37, No. 1036. Analyses of Rhodesian Foodstuff. s,, by The Division of 
Chemistry. , 


MISCELLANEOUS. 

4/28. No. 686. The Land Bank, Its Functions and How it Operates, by 
S. Thornton, 

4/28. No. 687. The Use of Explosives on the Farm, by P. H. Haviland, 
B.Sc. (Eng.). 

7/28. No. 702. Book-keeping oh the Farm, by T. J. Needham, Acting 
Accountant, Agricultural and Veterinary Departments. 
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9/28. No. 707. Wood- Charcoal in Southern Rhodesia, by T, L. -Wilkin- 
son, B.Sc., Assistant Forest Officer. 

6/31. No. 820. The Great Economic Problem Agriculture — No. 1, by 

J. R. McLoughlin, M.Sc. (Economics), Economic 
Adviser. 

6/31. No. 823. The Law of Supply and Demand-~No. 2, by J. R. 

McLoughlin, M.Sc. (Economics), Economic Adviser. 
Twelve Simple Rules for the Avoidance of Malaria and 
Biackwater. 

Summary of the Game Laws of Southern Rhodesia. 

11/34. No. 936. The Weeds and Poisonous Plants of Southern Rhodesia, 
by Chas. K. Brain, M.A., B.Sc., Director of Agricul- 
ture. Part I. 

6/35. No. 968. A Cheap Levelling Device, by A. W. Laurie, Howick 
Vale, Concession. 

8/55. No. 961. A Home-made Ridger. Contributed by Mr. Douglas 
Aylen, Somerset, Concession. 

1/36. No. 975. Fertilizers, Farm Foods, Seeds and Pests Remedies 
Ordinance, 1914. 

2/36. No. 979. The Prospects of Black Bass in the Inland Waters of 
Southern Rhodesia. Specially contributed. 

6/36. No. 991. Silage and Silos. 

8/36. No. 997. Reward Wheat: Report on the Baking Properties and 
Chemical Analyses, by The Rhodesian Milling and 
Manufacturing Co., Ltd. 

8/36. No, 998, Summary of the Game Laws of Southern Rhodesia- 

3/37, No. 1017, The Conditions Governing the Hire of Government 
Boring Machines, 

3/37. No. 1018. Veld Fires. The ‘^Forest and Herbage Preservation Act, 
1936,’* by E. J. Kelly Edwards, M.A., Dip. For. 

■ (Oxon.)i Chief Forest Officer. 

3/37. No. 1021. Breaking in Young Oxen to the Yoke, by J. B. West, 
Dromoltind, P.B. Lonely Mine. 

5/37. No. 1031. Cattle Bale or Grip. 

6/37. No. 1033, Compost: A Note on Methods of Reducing the Costs, 
by S, D. Timson, M.C., Assistant Agriculturist, 

7/37. No^ 1038, Star Bur-weed {Acanthosp^rmim axistraht 0, Kuntze), 
by Chas. K. Brain, D.Sc., Director of Agriculture. 

8/37. No. 1042. Weeds of Southern Rhodesia. Part IL By Chas. K. 
Brain, D.Sc., Director of Agriculture. 

9/37. No. 1044. Farming Calendar. 

11/37. No. 1048, Compost, by S. D. Timson, M.C., Assistant Agricul- 
■i'turist. 

2/38. No. 1066. Notes on the Cashew Nut. By C. K. Brain, Director of 
Agriculture. 

2/38, No. 1057. The Preservation of Farm Beacons and how to make 
use of the Fencing Law. 

2/38, No. 1060. How to make Tobacco-Wash on the Farm, by M. C, 
Mossop, M.Sc,, Entomologist, Department of Agricul- 
ture. 

,3/38. No, 1064, Farm Roads, by Stuart Chandler, Chief* l^ad Engineer, 
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Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to t — The 
Editor y Department of Agriculture, Salisbury. Correspond 
dence regarding advertisements should be addressed t — The 
Art Printing Worhs, Ltd., Box 431, Salisbury. 


Butter and Cheese Levies— It should be noted that the 
levies imposed under Government Xotice No. 895 of 1937 
on butter and cheese have been vithdravm from the 15th 
April, 1938, until further notice. 

All producers of farm butter who are in possession of 
butter wrappers on which the levy has been paid should retain 
them, or if they so desire, they may surrender them to the 
Secretary, Dairy Industry Control Boardy P.O. Box 592, 
Salisbury, who will arrange for a refund of the value of the 
levy paid on the stampejii butter wrappers ’surrendered. 

At such time as the levy is re-imposed on farm butter 
manufactured in Southern Ehodesia, producers may apply to 
the Secretary, Dairy Industry Control Board, for the re-issue 
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of tlie surrendered wrappers, wMcL. application skould be 
accompanied by a remittance to tke value of the levy refunded 
by the Board. 


The Central Paradox.— Taken one by one, the economic 
problems of agiiculture yield to analysis more or less readily, 
though the solution remains difficult. There is no particular 
mystery, for example, about the origin of surpluses, about the 
disparities that develop between farm aiid non-farm prices, 
about the increase of tenancy, or about the conditions that 
promote accelerated erosion. 

But taken together these problems make a total that is 
greater than the sum of the parts and merges with the central 
problem of the modern economy, which is the existence, side 
by side, of want and potential plenty. No one seems to know 
the answer. Monetary theorists, Neo-Malthusians, social 
reformers, and revolutionists, offer conflicting interpretations, 
which the older schools at least agree in rejecting. 

Agriculture, though it is a principal source of food and 
clothing, feels the paradox cruelly. Those who work at it 
and produce ahundance, find themselves going without, parti- 
cularly when they have been exceptionally successful in 
getting nature to give up her treasure. American farmers 
grow enough for the country and something for export even 
in drought years; in years of normal weather they produce 
surpluses. The result is not plenty on the farms, in contrast 
to an insufficiency elsewhere. On the contrary, the farmers go 
sliort, and other people satisfy their wants at a very low cost. 

When farming is too productive, farm families go hungry 
— literally. In this age of specialisation, farm products must 
usually be exchanged before they can satisfy the farm family ^s 
wants; when the goods are too plentiful, the exchange brings 
little in return. W ealth and poyerty have rubbed elbows from 
time immemorial; but the contemporary phase of the conflict 
is novelv It is sheer inability of wealth, under certain circum- 
stances, to do those who have produced it any good. 

This grdWem is so obscure and diflObult that little w 
it tere. One point'i -however, we ‘mhy. note. " Many 
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persons attribute the difficulty to a disparity or lag between 
science on tlie one band and social organisation on tlie other. 
Science, they believe, has provided the means of plenty, and 
it remains for polities or sociology or something not usiiallv 
called science, to show how the scientific victory may be 
applied. But such is not the case. Science cannot be truly 
said to have provided the means of plenty when it has solved 
merely the technical problems involved. Science includes 
economic and social, as well as physical problems; its sphere 
embraces man as well as nature. Jfot merely production but 
distribution and exchange and numerous social c|uestions fall 
within its scope. 

Such problems are as truly scientific as the more exact 
problems of mathematics, chemistry, astronomj’-, and physics. 
Specialists in these fields commonly deny the name of science 
to economics, psychology, and politics. This is a mistake. It 
springs from the idea that science deals only with what can 
he measured. IsTo study becomes exact, quantitative, or 
measurable all at once; it begins with observation, experi- 
ment, and reason. Measurement comes later. Certain 
problems in economics and sociology are so vital that if we 
do not solve them, all the rest of our science may disappear; 
hut economics and sociology are not yet exact sciences. 
Fnrther progress in the physical sciences awaits progress in 
the social sciences. There must be more cross-fertilisation of 
technical with social research, or both will come to a halt. 
Science must enter fields that it has not yet staked out. 

The problem of coexistent want and plenty, which is 
utterly different to-day from what it was before the industrial 
revolution, is a central example of the need for a new com- 
bination of the physical and the social sciences. It becomes 
more and more urgent. Each advance in the technology of 
production enhances the difficulties of distribution and shows 
that one path cannot run ahead of the other indefinitely. It 
is time to pause, to take stock, and to see whether technology 
and social organisation cannot somehow he harmonised.. 
Science has done wonders in production ; hut xinless it achieves 
corresponding victories in the economic and vSocial sphere, it 
will find itself in a blind alley. Its technical siiccesses will be 
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misapplied or forgotten, and society revert to more primi- 
tive forms. Already we get a hint of the possibility in a 
retrograde tendency in agriculture. Even in the United 
States the difficulties of distribution are producing less com- 
mercial and technically less efficient types of farming . — The 
Response of Go'vernmejit to Agriculture, U.S.A. Dept, of 
Agriculture. 


Improved Pastures in New Zealand.—According to the 
Official Yearbook for 1938 grass is by far the most important 
crop to the farmer, since the soils, the climate and other 
natural conditions obtaining in the Dominion are very 
favourable for the growth of the grass. Wherever there is 
light and moisture English grasses thrive when the natural 
bush and fern are cleared off, and, from the mildness of the 
winter season, there are very few places where there is not 
some growth even in the coldest months of the year, enabling 
cattle to be kept all the year round in the open. 

At the beginning of the year 1937 there were 17,509,454 
acres under artificially sown grasses (including 639,632 acres 
cut for seed, hay or ensilage during the preceding season), 
and in addition 14,188,184 acres of occupied land still 
remained in tussock or other native grasses, making a total of 
31,697,638 acres of grassland in occupation. 

The total area of grasses and clovers cut for seed during 
the year 1936-37 was 96,577 acres, yielding 809,703 bushels 
of 20 lbs., as against 1,727,233 bushels from 134,405 acres in 
1935-36. Canterbury, Otago, and Southland land districts 
between them provided 88 per cent, of the area cut. 

The principal pasture plant seeds harvested included 
Rye-grass, Cocksfoot, Chewings Fescue, Crested Dogtail, Red 
Clover and Cow-grass, White Clover and Browntop. 

A considerable export of grass-seed has been built up 
during recent y^ears, especially with the United Kingdom, 
Australia, and the United States of America, the quantity 
exported to these countries in 1936 amounting to 74,028 owt., 
valued at £229,263. The total quantity of locally-produced 
grass and clover seed exported to all countries amounted to 
79,982 ewt., with a recorded value of £249,861. 
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Tobacco Growing in Australia.— Tobacco growing some 
years ago promised to occupy an important place amongst tlie 
agricultural industries of Australia. Tbus, as early as tbe 
season 1888-89, tbe area under tHs crop amounted to 6,641 
acres, of wMcli 4,833 were in "New Soutb Wales, 1,685 in 
Victoria, and 123 in Queensland. This promise was, liowever, 
not fulfilled, and after numerous fluctuations, in the course 
of which the Victorian area rose in 1895 to over 2,000 acres, 
and that in Queensland to over 1,000 acres, the total area 
declined considerably. 

In all the States in which its cultivation has been tried, 
the soil and climate appear to be suitable for the growth of 
the plant, and the large import of the tobacco in its various 
forms is an index of the market for a satisfactory product. 
The net imports for tobacco into Australia during the year 
1935-36 were valued at ^Al, 792, 544, while the net quantity 
of unmanufactured tobacco imported was 19,532,586 lbs., 
valued at £A1,931,281. The area under this crop in 1935-36 
amounted to 10,538 acres, which produced 5.6 million lbs. 
Victoria with 5,840 acres and Queensland with 3,117 acres 
were the chief producing States. 

It has been proved that suitable leaf can be grown, and 
efforts are now being directed to the elimination of disease, 
and to improvement in the quality and aroma of the finished 
product. As the result of an agreement with the Common- 
wealth Government, the Australian tobacco manufacturers- 
agreed to purchase, in 1931-32, 7.2 million lbs. of suitable 
leaf at an average price of 2s. 3d. per lb, ; actually more than 
10.6 million lbs. was purchased at an average of 2s. l|-d. 
per lb. The agreement was not renewed and the area declined 
from 26,272 acres in 1932-33 to 10,538 acres in 1935-36. 

In 1929 a Select Committee was appointed by the House 
of Representatives to report on the tobacco industry in 
Australia. The report of the Committee was submitted bn. 
1st July, 1930,. and among the recommendations made was. 
one for the formation of a Tobacco Investigation Committee. 
This Committee was formed and was financed jointly by the- 
Commonwealth Government and the British- Australian* 
Tobacco Company, the company undertaking to cbntribuie- 
up to J3,000 on the ^ for £ basis. In 1933 another Com^ 
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mittee was appointed. The recommendation of this Com- 
mittee, which reported on the 16th November, 1933, that a 
snm of £20,000 should be provided annually for five years to 
assist the States to continue economic and scientific investiga- 
tions, was adopted, and this amount has been included in the 
Budget for each year since 1933-34. £5,000 was allotted to 
the Council for Scientific and Industrial Eesearch, and the 
balance was distributed among the States to provide additional 
services, £3,750 being allocated to each of the States of New 
South Wales, Victoria and Queensland, and £1,250 each to 
South Australia, Western Australia and Tasmania, The 
Council for Scientific and Industrial Eesearch is investigating 
diseases affecting the tobacco plant, including work on disease 
resisting varieties, and is making tests of smoking quality. 
The Council has been successful in discovering effective means 
of preventing blue mould, and consequently the development 
of the industry should proceed on much sounder lines than 
hitherto. The States are carrying out field investigations on 
disease resistance selection, yield and quality improvement, 
and are conducting instructional, demonstrational and field 
experimental work . — Official Yearbook of Australia^ 1937. 


Issue of Maize to Farmers in Drought-stricken Areas.— 

Eelief maize will be supplied to farmers in drought-vstri(*keii 
areas either on terms of purchase or on loan. Conditions No^ 
1 to No. 7 will apply to both schemes : — 

(1) In each area local Committees will be formed (ion- 
sisting of the Senior Grovernment Officer with one 
selected local farmer or other prominent representa- 
tive to examine and approve all applications. The 
Government Ofldcial will forward approved applica- 
tions to the Maize Control Board for execution. 

(2) Before relief maize can he supplied the applicant will 
be required to satisfy the local Committee that (1) 
he is not normally in the habit of purchasing maize 
for the feeding of his cattle or native labourers, (2) 

, < ,,, , Ms necessity to purchase maize at the reduced price 
to 'drought conditions, (3) he planted a 
maize' during ■"&©' 1937-38 crop 
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season to proyide for his xisual farm requirements, 
and (4) he had not deliyered to the Board, or other- 
wise disposed of any portion of his 1937-38 season^s 
maize crop. 

(3) Each approved applicant wdll be required to sign an 
undertaking to the effect that the maize supplied 
will not be re-sold or used for any other purpose 
except feeding to his livestock or native labourers. 

(4) Applications must be received by the local Commit- 

tee not later than the 30th June, 1938, unless the 
the conditions of the scheme should subsequently be 
extended bj?- the Government, 

(5) The maximum quantity of maize to be stipplied to 
any applicant will be 150 bags. 

(6) Only maize of classes A, Al, B, or B1 shall be 
supplied. 

(7) Wherever possible the district official will arrange 
with the Control Board or the Board^s local agents 
for the requisite supplies of maize when consigned 
by rail to be despatched in truck loads. District 
officials will forward returns at the end of each 
month to the Board and to the Department of Agri- 
culture showing quantities atithorised under each 
phase of scheme, with full name and address of 
approved applicant. Where a cash payment is made 
the money will be transmitted direct to the Maize 
Control Board. 

Pufolime Scheme — 

{a) Maize will be supplied under the purchase scheme 
only to those farmers wdio in normal seasons do not 
grow more maize than they reqitire for their own 
use and who therefore would be likely to have 
difficulty in returning maize supplied under the loan 
scheme. 

{h) The price charged for the maize will be 7s. 6d. per 
bag, bxiyers’ stations (Hartley, Gatooma, Que Que, 
Gwelo, Fort Victoria, Bulawayo, and Blumtree), 
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(c) The cost of the maize at the above price will be 
collected in cash from the applicant wherever 
possible. Otherwise the debt will be secured by an 
I.O.U. or an Acknowledgment of Debt for a period 
not exceeding twelve (12) months in favour of The 
Land and Agricultural Bank of Southern Rhodesia. 

Loaih Scheme — 

{a) Relief maize will be supplied under this scheme to 
farmers who are able to satisfy the local Committee 
(a) that they normally grow a surplus of maize for 
sale, (b) that they intend to grow maize in the 
1938-39 crop year, and (e) that they can reasonably 
expect to be able to return the maize loaned by the 
Control Board from their 1939 harvest, 

(6) The Maize Control Board will supply the maize from 
any unsold stocks locally available or, failing stich 
local supplies, from the following depots: Hartley, 
Gatooma, Gwelo, Fort Victoria, Bulawayo. Railage 
from the consigning station shall be borne by the 
farmer and he shall be under an obligation to retxirn 
an equivalent quantity and grade of maize from his 
1939 harvest, carriage paid, at the depot or place 
from which the loaned maize was drawn. 

(o) Loan maize will not be available after the 30th Sep- 
tember, 1938. 

All applications under this scheme must be submitted to 
the Magistrate of the district concerned, in the first place, for 
consideration and not to the Department of Agriculture, the 
ICaize Control Board or the Land and Agricultural Bank 
direct. 
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Publications of the Imperial 
Economic Committee. 


It is thought that some of our readers may wish to obtain 
copies of the reports which are published by the Imperial 
Economic Committee. The following have been selected from 


the list and the prices given include postage : — 

Repoi’ts No. 

4 Dairy Produce (1926) Is. 2d. 

6 Poultry and Eggs (1927) Is. 2d. 

12 Pigs and Pig Products (1929) 8d. 

16 Hides and Skins (1930) Td. 

27 Grassland Seeds (1934) Is. 2d. 

28 Maize (1934) Is. 2d. 

31 Tobacco 28. 2d. 

SHRVETS OF WOELD PRODUCTION AND TRADE. 

Cattle and Beef bs. 6d. 

Ground Nut Products 4s. 6d. 

COMMODITY SERIES. 

Meat (1937) 2s. 8d. 

Fruit (1937) 2s. 8d. 

Grain Crops (1937) 28. 8d. 

Industrial Fibres (1937) 2s. 9d. 

Tegetable Oils and Oilseeds (1937) 2s. 9d. 

Dairy Produce (1937) 2s. 8d. 


The Reports and Surveys can be obtained from H.M. 
Stationery Office, Adastral House, Kingsway, W.0.2 (and 
branches), or direct from the Secretary, Imperial Economic 
Committee, 2, Queen Anne's Gate Buildings, S.W.l. 
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Government Loans and 
Subsidies, etc. 

FOE SOIL AND WATER CONSERVATION, GREEN 
MANURING AND ARTIFICIAL FERTILISERS. 


It appears that large numbers of fanners are still unaware 
of the easy conditions under which loans and subsidies may 
be obtained and are also unaware of the conditions under 
which the Premier Portland Cement Company (Rhodesia) Ltd. 
provides supplies of cement at reduced rates for water conser- 
vation worts. 

It has been decided, therefore, as a result of the need for 
expansion of such works, stressed by the Soil Conservation 
Advisory Councils of Mashonaland and Matabeleland, to set 
out the general conditions briefly in bulletin fonn. 

Irrigation Loans.— -These loans are obtainable for any soil 
or water conservation works approved of by the Irrigation 
Department, such works including dams, weirs, canals, 
contour ridges and storm drains. Loans are also obtainable 
by Farmers’ Associations or any other approved Committee or 
body of farmers, for the purchase of implements and plant for 
the construction of soil conservation works. 

The application forms may be obtained either from the 
Director of Irrigation, P.O. Box 387, Salisbury, or from the 
Irrigation Engineer (Matabeleland), P.O. Box 566, Bulawayo. 

Before applying for a loan it is very advisable that the 
scheme be first investigated by an Irrigation Engineer and 
farmers should apply for a visit to one of the two officials 
mentioned above. These visits are carried out free of charge 
if the time occupied by the Engineer on any one farm is not 
more than twenty-four hours, and if visits can be carried out 
*mng the course of a tour. Designs and estimates of costs 
are prepared by the Irrigation Department and the work itself 

leaving the farmer in a sound position to proceed 
. tte cOiistructioB, 
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These loans are normally ayailable under the following 
conditions: — 

(а) Interest is charged at the rate of 4>|% per annum on 
the amount of the loan outstanding and, if desired, 
the interest charges over a period not exceeding the 
three initial years, may be funded with the loan, no 
repayment of capital being necessary during such 
period. 

(б) Repayment of the loan and interest may be made in 
annual instalments over a period not exceeding 17 

* years, the first repayment being due not more than 

three years after the loan is obtained. Should a 
farmer be prepared to commence repayment within 
any period less than the first three years, the repay- 
ment period may be extended up to a maximum of 
20 years. 

The actual period for repayment will depend on 
the amount of the loan and the purpose for which it 
is required. 

(c) In the case of farms which are owned by the appli- 
cant, loans are secured by registration, in the ojffice 
of the Registrar of Deeds, against the title deeds of 
the property concerned. Such registration is not 
published in the Government Gazette, 

Alternatively, these loans may be secured on the 
personal security of two sureties who must be holders 
of immovable property in Southern Rhodesia, and 
such sureties are insisted on if the farm is heavily 
bonded to a private individual. 

In the case of farms held under Agreement of 
Purchase from the Government, security is obtained 
by the applicant giving written agreement that title 
shall not be issued until the loan is repaid in full. 

In the case of Crown land farms held under 
lease the cost of the work will be paid for out of 
Government funds, provided the leaseholders agrees 
to having his annual rental increased by 4% of the 
capital outlay involved. When ^ 
alienated later under Agreement of Purchase tetms 
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tke works will be regarded as a permanent improve- 
ment and tkeir cost, plus interest at 4% per aimimi, 
will be repayable over tke period of the Agreement. 

(d) As soon as a loan is approved and tke applicant is 
ready to commence tke work, one-fifth of tke loan can 
be paid out to him to make a start. Tke balance of 
tke loan is paid out on certificates issued from time 
to time by an Irrigation Engineer, stating that tke 
work is being satisfactorily carried out and that the 
value of tke completed portions is not less than the 
instalments required. 

(e) Cement required on works for which a loan has been 

obtained is procurable at 2s. 7d. per pocket (95 lbs.) 
through tke Director of Irrigation or Irrigation 
Engineer (Matabeleland). 

Tools and plant purchasable with tke loan may 
also be obtained through these ofldcials. 

(/) If a loan is obtained for water conservation works, 
tke amount which normally would be repayable may 
be reduced by a rebate. The conditions applying to 
such rebates are set out in this bulletin under the 
heading '^Subsidies on Water Conservation Works,” 
paragraph (e). 

Green Manuring and Artificial Fertiliser Loans.~The8e loans 
are obtainable from the Land and Agricultural Bank of 
Southern Rhodesia and are made under conditions recom- 
mended by the Soil Conservation Advisory Councils, The 
loans are made for the purpose of meeting the cost of green 
manuring and fertilising of lands which have been badly 
eroded and which have subsequently been suitably protected 
by contour ridges, but which are judged to be incapable of 
producing a cash crop without this treatment. 

Application forms can be obtained from the Land Bank, 
and when completed must be submitted in the first place to 
the Secretary, Department of Agriculture and Lands. 

AU applications are subsequently considered by the 
Einance Sub-Committee of the Soil Conservation Advisory 
Councils, and if recommended are then passed to the Manager 
of the Land Bank. 
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Applicants are strongly recommended to obtain, from 
their local Soil Conservation Committee, a brief report certi- 
fying that the lands to be treated are suitably protected by 
soil conservation works, and are in need of either or both 
green manuring and fertilising. 

'Ihe conditions under which these loans are made are: — 

(а) Loans require, in the first instance, to be recom- 
mended by an officer of the Department of Agricul- 
ture, or by the local Soil Conservation Committee, 
or by both. 

(б) The loans are made on the best security available to 
the Land Bank, subject to the applicant being satis- 
factorily reported on. 

(o) Interest is charged at the rate of 5%, per annum, 
payable half-yearly in arrear, the first payment of 
interest being due sis months after the date of issue 
of the loan. 

(d) The capital is required to be repaid in six half-yearly 
instalments, the first instalment being due years 
after the date of issue of the loan. 

(e) The maximum amount of a loan in any one year for 

any individual farm is ^100. 

Subsidies on Water Conservation Works.— In order to 
encourage the construction of water conservation works, subsi- 
dies or rebates are granted in respect of a portion of the cost 
of such work. 

Applications for these subsidies or rebatCvS must be made 
in the first instance to the Director of Irrigation or the Irriga- 
tion Engineer (Matabeleland), as an inspection of the work 
by an Irrigation Engineer is necessary in order that lie may 
submit the necessary certificate. 

The conditions under which these subsidies and rebates 
are obtainable are as follows : — 

(a) They will be granted only in the case of schemes 
involving the storage of water. They WILL N'OT 
be granted in respect of pumping schemes, ordinary 
irrigation diversion schemes or schemes for the 
exploitation of underground water supplies. 
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(h) Tke amount of the subsidy or rebate is 25% of the 
actual cost of the storage work and is limited to a 
maxiinimi of £62 10s. Od. per individual farm. 

(a) Subsidies or rebates will only be paid on completion 
of works approved by the Irrigation Department 
after an inspection and valuation. If the inspection 
is carried out by an Engineer during the course of an 
ordinary tour no charge is made, but should an 
applicant desire a special visit for the inspection, the 
cost of such a visit is deducted from the subsidy or 
rebate granted. 

(d) Subsidies or rebates apply ONLY to approved water 
conservation works, which were in progress on the 
1st January, 1936, or have been constructed since 
then. 

This grant of subsidies or rebates applies only 
up to the 31st December, 1940, and consequently the 
construction of schemes by persons desirous of obtain- 
ing such rebates must be completed before this date. 

(e) In cases where irrigation loans have been granted for 
the construction of storage works, the total amount of 
the loan, which otherwise would be repayable, will 
be reduced by the amount of rebate granted. 

Supply of Cement at Reduced Rates.— Arrangements have 
been made by the Premier Portland Cement Company (Rho- 
desia) Ltd. whereby farmers who do not desire a loan and arc 
willing to pay cash for the cement required, may obtain cement 
at reduced rates and on completion of the work will receive 
a rebate from the Cement Company. 

The following conditions apply to obtaining cement in 
this manner : — 

(a) A cheque in favour of the Premier Portland Cement 
Company (Rhodesia) Ltd. must first be sent to the 
* Director of Irrigation or the Irrigation Engineer 
(Matabeleland). 

This cheque must cover the initial cost of the 
cemeiit at ofdiMry rate, plus railage charges if the 
is to be consigned to a siding where the sender 
is forced to prerav the railage charges. 
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If the cement is consigned to a station where pre- 
paid railage charges are not necessary, the cement 
can he despatched ‘"carriage forward’’ and the 
farmer will then have to pay the railage charges on 
receipt of the cement. 

(b) The ordinary rates are 3s. 3d. per pocket (95 Ihs.) for 
quantities less than 50 pockets, and 3s. Id. per pocket 
for lots of 50 pockets and over. 

The miniimiin quantity which can be obtained is 
24 pockets — and this quantity must be on one order 
and in one delivery. 

(c) After an inspection of the works by an Irrigation 
Engineer, a certificate is issued to the Cement Com- 
pany to the effect that all the cement has been utilised 
in the construction of the water conservation works. 
The Cement Company will then forward the rebate 
to the farmer. 

The amount of the rebate is the difference 
between the price initially paid and a reduced price 
of 2s. 7d. per pocket, thus making the actual final 
cost of the cement 2s. 7d, per pocket. 

Loan of Ditching Implements.— Arrangements have been 
made whereby Farmers’ Associations, approved groups of 
farmers or individual farmers, may obtain ditching imple- 
ments on loan from the Government, free of hiring charge, for 
the construction of contour ridges. 

The conditions tmder wdiich these implements are avail- 
able are as follows : — 

A. To Farmers^ Associations or Groups of Farmers - 

(1) The Farmers’ Associations or group of farmers must 
make itself responsible for the upkeep and mainte- 
nance of the implement. 

(2) The Association or group must render monthly returns 
in duplicate to either the Director of Irrigation or 
Irrigation Engineer (Matabeleland) giving the time 
spent and the length of ridges constructed on each 
farm. 
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(3) The Association or group is responsible for the 
delivery of the implement from either Salisbury or 
Bulawayo to its centre and for its eventual return. 

(4) The choice of type of implement is left to the Associa- 
tion or group. 

B. To Individital Farmers : — 

(1) This shall apply only to areas in which no Farmers’ 
Association exists. 

(2) The farmer must render returns either to the Director 
of Irrigation or the Irrigation Engineer (Matabele- 
land) giving the time spent and the length of ridges 
constructed on his farm. 

(3) The farmer must make himself responsible for the 
removal of the implement from Salisbury or Bula- 
wayo and for its return in good condition, exclusive 
of fair wear and tear. 

(4) When available, the farmer has the choice of the 
following implements: — 

Salisbury : Lockie, Morris and Martin ditchers. 

Bulawayo : Dam scraper, Martin ditcher or Morris 
heavy duty ditcher. 

(5) The period during which an implement may be made 
use of by a farmer shall not exceed 14 days, unless 
written permission is obtained from either the Direc- 
tor of Irrigation or the Irrigation Engineer (Mata- 
beleland). Such extensions will depend on the number 
of applications outstanding. 
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A Witchweed on Tobacco Roots. 

{Striga orohanchoides ^ Bentli.). 


By Chas. K. Bhain, M.A., D.Sc., Director of Agriculture, 


An interesting discovery was made in April tbis year by 
Mr. E. J. Tarrant, of Delta Farm, Marandellas. On a visit 
to bis tobacco farm in tbe Enkeldoorn district be. discovered 
six tobacco plants of wliich tbe roots were severely parasitised 
by Striga orohanchoides , Bentb, As far as is known tbis is 
tbe first case reported of an indigenous witchweed attacking 
tobacco. Altbougb tbe roots of tbe tobacco plant brought 
to this office carried more than twenty witchweed parasites, 
tbe stem was normally developed and bad borne fifteen or more 
curable leaves. Tbe discovery was made in the first case by 
noticing that a plant wilted badly, and an examination of 
tbe roots showed tbe presence of tbe large tuberous swellings 
where tbe witchweed is attached. These are well shown in 
tbe illustration, 

Striga orobanchoideSy Bentb., is well known throughout 
Africa and also occurs in the Cape Verde Islands and in 
India. It has been recorded as a parasite on a number of 
legumes, including different species of Indigofera, which are 
common in the sandveld areas of this Colony, and also on 
Ipomoeas, Euphorbias, Sansevieria, Oissus, niBhes, etc,, li 
is easily recognised by its thick stems, the few short bract- 
like leaves and the large tuberous attachmentB to the roots 
of the host plants. 

According to a description given in The Flora of Tropical 
Africa, the plant varies from 3 to 18 inches high and the 
flowers vary in colour from white, rose, lavender, ptirple or 
brownish red. The plants are always much branched from 
the base, and a single plant can produce many thouBands of 
seeds. 
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next morning. In summer the solution should be made up 
once a week and in winter less often. It should be kept in a 
cool, dark place in bottles or jars with tightly fitting lids or 
stoppers. For use it is diluted to one part in twenty parts of 
water. A stronger solution, however, should be used if the 
powder or solution has already become stale. Ten gallons of 
such a diluted solution should not cost more than 3d. 

Mixture No. 2 (from the N.Z. Journal of Agriculture ). — 
1 lb. of bleaching powder, 4 lbs. of washing soda, 6 oss. of vsalt 
and 1 gallon of water. Dissolve the washing soda in one gallon 
of hot water, allow to cool and then add the salt and bleaching 
powder. Stir the solution at frequent intervals for an hour, 
close and leave to stand. When the solution is clear, pour it 
off into a dark glass or earthen jar, cork firmly and keep in a 
cool place. For disinfecting utensils, half a pint of the 
solution is used to four gallons of water. Make a fresh 
mixture every week. 

Sodium hypochlorite is more stable but also loses 
chlorine. Fresh solutions must therefore be made, but not as 
often as in the case of bleaching powder. It is usually sold 
in the form of liquid containing about ten per cent, of 
chlorine. For use, one ounce (i.e., 1 tablespoonful) is added 
to ten gallons of water, or a dessert spoon full to four gallons 
of water. 

'^Chloramine T’' is more stable than any of the other com- 
pounds, and in powder form it contains 12.5 per cent, chlorine. 
Effective disinfection is obtained with one ounce to ten gallons 
of water. 

With a view to determining the value of home-made 
solutions as disinfectants, a number of pails and cans were 
first thoroughly washed with cold water and then with water 
at 160® F. Two hours later the cans were rinsed in separate 
pairs for one minute with half a gallon of each of the disin- 
fectants mentioned above, while, as a control, one pair was 
rinsed with clean water. The cans were left upside down for 
half an hour, after which equal quantities of sterile water 
were poured into each pair. The number of bacteria in 
specimens of the water was then determined. The average 
results of the four tests are given hereunder:— 
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Control (not disinfected) — 1,634 bacteria per c.c. ; fresh 
home-made mixture No. 1 — full strength 15, half strength 37, 
1/lOth vstrength 36, l/20th strength 40 bacteria per c.c. ; fresh 
home-made mixture No. 2 — | pint to 4 gallons 176, pint to 
2 gallons 40 bacteria per c.c. ; chloramine T 48, and sodium 
hypochlorite 27 bacteria per c.c. 

From the above it is clear that the disinfectants reduced 
the quantity of bacteria in the utensils by more than 90 per 
cent. The large number of bacteria in the first case proves 
that washing with hot water in the ordinary way is not 
effective. 

It must be clearly understood that chemical disinfectants 
have no value when used on dirty utensils. Chlorine destroys 
bacteria when it comes into direct contact with them, but 
bacteria which are protected by a layer of fat or curdled milk 
are not destroyed. Before treatment, therefore, the utensils 
must be washed and scoured well. The utensils should be 
disinfcted immediately before use — pails and can should be 
rinsed out and the liquid allowed to flc-w through and over the 
separator and other apparatus, while the rest of the solution 
may be used for washing hands and udders and also tables and 
floors. It must also be borne in mind that when disinfectants 
are used, more care should be taken in connection with general 
cleanliness in the dairy in order to obtain satisfactory and 
profitable results. 

In view of the poisonous nature of the chemicals, the 
solutions should always be used in dUuted form as described 
above, and care must be taken to destroy the sediment.— -(D. T. 
van Eooyen, Union of S.A. Dept, of Agr. Press Service.) 
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Report of the Tobacco Research 

Board 

FOE THE YEAE ENDING DECEMBER 31st, 1937. 


By Chas. K. Brain, M.A., D,Sc., Director of Agriciiltxire, 
and Chairman of the Tobacco Research Board* 


Research Board.— -The original Board was appointed for a 
period of two years from 1st June, 1935, and the same Board 
was re-elected under Government Notice No. 385 for a further 
period of two years from 1st June, 1937, At the first meeting 
of the newly-elected Board held on July 27th, 1937, Dr. 0, K, 
Brain was re-appointed chairman. 

Towards the end of the year the Government decided to 
introduce legislation during the 1938 session to increase the 
administrative powers of the Board so as to make that body 
completely responsible for all matters connected with tbe 
staff, buildings and financial matters necessary for tobacco 
research. It is understood that the legislation necessary to 
effect these changes will be introduced at the next session. 

Meetings, etc.— Nine regular meetings were held during 
the year, six of which took place at the Trelawney Station, 

Buildings, etc,— Three sets of individual quarters, four 
12 ft, X 12 ft, X 18 ft. tobacco bams and an additional 30,000 
•gallon brick tank were completed during the year. 

The chemistry laboratory was not completely equipped 
until September, and the Board wishes to express its appre- 
ciation to the Chief Chemist of the Department of Agriculture 
for providing accommodation and equipment in his labora- 
tories to enable Mr, Murray, Chemist on the Trelawney 
staff, to carry out Ms duties until the laboratory on the 
Trelawney Station was completed. 

F. Ellis has acted as officer in charge of 
the Station during the whole year. Mr. J. C. Collins, 
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Biologist, resigned from the Station staff in June to ussurue 
duty as Assistant Tobacco Officer in the Department of 
Agriculture. Although the post of Biologist was advertivSed 
in the South African and Rhodesian papers, no suitable appli- 
cations were received, and it was not possible to fill the post 
until December, when Mr. J. W. H. Hovy took up his duties 
at Trelawney. 

1936-1937 SEASON. 

Tobacco Culture Experiments. — Tobacco growers are warned 
against accepting the results of experiments recorded in this 
report as recommendations by the Tobacco Research Board for 
adoption as the general practice in this cmmtry. When such 
results have been definifehj confirmed they will be given as a 
recommendation . 

General Oonditions.—Oood planting rains fell at Trelaw- 
ney from 13th to 17th November, but xixifortunately these were 
followed by a dry period which lasted xintil the 8th December. 
From this latter date excellent growing conditions prevailed 
until 25th January, when a wet spell set in and lasted until 
24th February. During this period no less than 17 inches of 
rain fell. As a result much of the tobacco was thin and lacking 
in body. Owing to the heavy rains it is probable that a con- 
siderable anioiint of fertiliser was leached from the soil so 
that the tobac'co ripened very quickly and increased the 
curing difficulties owing to the limited barn accommodation. 
The difficulty should not be experienced in future as four 
additional barns have been provided. 

I)iS 0 afi 6 .“-Fr<>g-eye ami barn spot were parti<nilarly pre- 
valent and were intensified by the picking (‘onditions maii- 
tioned previously. It was found that when leaves were picked 
rather on the green side llie amount of spot was definitely less, 
and the amount developing in the barns appeared to be 
reduced when yellowing was carried on at lOO"* F. 

Mosaic was not nearly so prevalent as during either of 
the two preceding years. 

Experimental Seed-bede-.— The rate of seeding was 4-5th of 
a teaspoon of seed per 25 square yax’ds of seed-bed. As far as 
the Trelawney Research Station is concerned, this is con si- 
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dered to be still a little too liigli. Observation of tlie germina- 
tion of the seed-bedvs has again confirmed the fact that it ivS 
not wise to get the soil in too fine a tilth. Where thivS is done 
a certain amount of wash always occurs and the seedlings are 
too thick in some parts and too thin others. 

Spacing Trials,— The spacing trials which have been 
carried out during the last two seasouws were re-arranged 
during last season in order to eliminate the possibility of com- 
petition for fertiliser. Each plant received a standard appli- 
cation, the amount per acre proportionate to the number of 
plants. Thus the plots spaced 3 ft. s: 3 ft. received 200 lbs. 
per acre and that spaced 3 ft. s 2 ft, 300 lbs. of 18 — 6 — 8 
fertiliser. 

A fresh series was laid down in wdiich all the plots 
received the same quantity of fertiliser. This w^as to deter- 
mine which spacing gave the best financial return with a 
standard dressing of fertiliser. A third series was laid dowui 
to test three varieties commonly grown in the country and 
two different fertiliser treatments and four spacings. 

The wide spacings which have been included in previous 
experiments were eliminated as they were not found to he 
beneficial, 

Spacings used this season were ; — 

(1) 3 ft. X 2 ft. 

(2) 3 ft. X 2 ft. 6 in, 

(3) 3 ft. X 3 ft. 

(4) 3 ft. 6 in. X 1 ft. 6 in. 

(5) 3 ft. 6 in, X 2 ft. 

(6) 3 ft. 6 in. X 2 ft. 6 in. 

(7) 4 ft. X J ft. 6 in. 

(8) 4 ft. X 2 ft. 

(9) 4 ft. 6 in. X 1 ft. 6 in. 

In the first series the three spacings giving the best 
returns, i.e., in £ s. d. per acre were 3 ft, 6 in. x 1 ft. 6 in., 
3 ft, X 2 ft, and 4 ft. 6 in. x 1 ft. 6 in. In the second series 
the best financial return was given by the 3 ft. 6 in. x 1 ft. 
6 in., 4 ft. X 1 ft. 6 in, and 4 ft, x 2 ft. It should be noticed, 
however, that judged on the value per pound of cured le^f 



REPOKT OF THE TOBACCO BESEABCH BOARD. 


353 


instead of total return per acre tlie wider wspacings liad the 
advantage, as the four plots giving the highest prices per 
pound were spaced 3 ft. 6 in. x 2 ft. 6 in., 4 ft. x 2 ft., 
3 ft. X 2 ft. 6 in. and 3 ft. x 3 ft. In the third series the 
three varieties used were White Stem Orinoco, Willow Leaf 
and Jamaica Wrapper. 

The four spacings used in each case were 3 ft. x 3 ft., 
3 ft. X 2 ft. 6 in., 3 ft. 6 in. x 2 ft. 6 in. and 4 ft. x 2 ft. 
Half the plots received 200 lbs. of No. 4 (bloodmeal) fertiliser 
and the others 300 lbs. Jamaica Wrapper and Willow Leaf 
gave better returns than White Stem Orinoco. Although the 
300 lbs. fertiliser plots gave a greater value per acre than the 
200 lbs. plots .the price per lb. was lower. In this series the 
3 ft. X 3 ft. spacing gave the highest return per acre. 

Topping Trials.— The three varieties used in the complex 
spacing trials were used in topping trials in which two heights 
of topping, viz,, 12 and 14 leaves and three stages of topping 
were included. The three stages of tapping were the same as 
in previous years, viz, : — 

(1) Early bud (no flowers open). 

(2) Early flower (three or four flowers open). 

(3) Full flower. 

The season was not favourable for obtaining the best 
results from this experiment, hut the results obtained in 
previous years were confirmed, i.e., high topping at the early 
bud stage gave the best results. 

Time and Method of Application of Fertiliser.— -Six treat- 
ments were tested as follows: — 

1. Broadcast before planting. 

2. Fertiliser distributed in circle round plant before 

planting. 

3. Half fertiliser drilled in row before planting and 

half applied as side dressing three weeks after 
planting. 

4. Half fertiliser distributed in circle before planting 

and half as side dressing three weeks after 
planting. 
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5. Half broadcast before planting and half as side 

dressing three weeks after planting. 

6. All applied around the plant three weeks after 

planting. 

The series did not grow out too well as it was situated on 
a rather poor somewhat \vashed sand. The general stand was 
poor and only price per lb. was significant. This was the 
highest when the fertiliser w^as broadcast before planting, but 
the highest return per acre was obtained this season when 
half the fertiliser was drilled in the row before planting and 
half applied three weeks after planting. 

Priming Trials.— The priming trials this season were 
unsatisfactory owing to the severe wash and poor growth. The 
best results were obtained where the plants were primed at 
three weeks and then to four to six inches at the time of 
topping. 

Rotation Trials.— As none of these perennial grass crops 
has yet reached the stage of replacement by tobacco the result 
of annual crops only were tested. From the point of view of 
yield and value the best results were obtained from tobacco 
following Proso millet, kaffir com and munga. Price per 
pound was highest where tobacco followed Proso millet, Boer 
manna and cotton. The value and yield were lowest where the 
tobacco followed legume crops such as velvet bean, dolochos 
bean and soya bean. Cutworm damage was particularly bad 
following a legume crop. 

PLANT BREEDING. (Dr. A. A. Moffett.) 

General.— During the season 1936-37 the programme of 
plant breeding was divided into the following sections : — 

(a) Selections within varieties. 

(b) Variety trials, comparing seven varieties which 
showed promise during the previous season. 

(o) Breeding for mosaic resistance and intervarietal 
crosses. 

' : ;i ; (<i)i A preliminary survey of varieties imported from 

'Abe -Ilnited- States and Canada. 

■■ (e) 'Cytologieal investigations. 
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In spite of soinewliat adverse weather conditions the 
experiments on the whole yielded satisfactory results, and 
provided a very good bavsis for future work. The experience 
gained during the last season suggested considerable modifica- 
tions in the design of one or two of the experiments, especially 
in the case of the trial of a progeny from single plant 
selections. 

A— Selection within Tarieties, —During the previous 
season seven of the movst promising varieties or strains were 
taken as forming the most favourable basis for future 
selection work. A varying number of single plant selections 
were made within each of these varieties, in all a total of 36 
plants being selected. The varieties and the numbers of single 
plant selections in each (in brackets) are given below. The 
letter A or B after a variety indicates selections from different 
strains of the same variety. 


White Stem Orinoco A 

(4) 

Casi. 

(1) 

White Stem Orinoco B 

(6) 

Bonanza (Canada) 

(3) 

Willow Leaf 

A 

(2) 

Gold Dollar 

(5) 

Willow Leaf 

B 

(2) 

Yellows' Mammoth 

(4) 

Jamaica Wrapper 

A 

(8) 



Jamaica Wrapper 

B 

(2) 




The progeny from each single plant selection was grown in 
duplicate observation plots, one series of plots being on new 
land and one on second year land. 

The plots on new land w^ere very well grown out and the 
stand good, while on second year land the growth was xineven, 
and the stand poor. Owing to excessive rain causing prema- 
ture ripening and the consequent insufflcient barn accommoda- 
tion a considerable amount of leaf had to be discarded from 
the second year land plots. It is possible that this had a 
differential effect on the final yields, since an early ripening 
plot would suffer disproportionately from delayed reaping. 
Most of the observations have therefore been confined to the 
series on new land where growth was much more uniform. 

Difference between varieties wei*e very marked in some 
cases, hxit differences between selections within a variety not 
being of the same order of magnitude tended to be masked by 
soil effects. 
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White Stem Orinoco A gave a rather poor yield of thin 
bright leaf typical of the strain grown on this Station. IMte 
B strain on the other hand gave a long leaf witli good body 
and shape. This strain was selected originally from a wide 
ruffle type of plant mentioned in last year’s report on a basis 
of its well shaped leaves and habit of carrying large leaves 
well up the stalk. The leaf number is lower than A strain 
in spite of which yields up to 1,000 lbs. to the acre were 
obtained from some of the selections. The body and quality 
of the leaf from some of the selections in the B strain were 
very good, although the colour was not so bright as A. 

Two plots of Willow Leaf A both gave yields of long leaf. 
No striking differences were observed between these two 
selections. The B strain had a very low leaf number and did 
hot produce very good quality leaf. This strain is being dis- 
continued. No outstanding differences occurred between 
Jamaica Wrapper selections. The plots on the whole gave 
good yields and good quality leaf. Two plots appeared to be 
running to the thin flaring type of leaf, so no further selections 
have been made in these. 

The three plots of Bonanza (Canada) were outstanding in 
having a price per pound almost a penny higher than any of 
the other plots. The yield was rather low, but this was 
almost certainly due to part of these plots striking across a 
gravelly piece of soil in which the plants made no growth. 

The yield from Gold Dollar was good, and the price per 
pound high. Differences were observed between the selections 
in this variety, and it was found that these differences tended 
to follow the characteristics of the parents, especially as 
regards the colour of the cured leaf. In two plots derived 
from plants selected last year as being more orange in colour 
than the others, the general run of tobacco was definitely more 
orange than the remaining three plots. 

Yellow Mammoth grew out well, but the quality of the 
leaf was very inferior. This variety also showed up badly in 
the variety trials, and further selections will not be made in it, 

Method of Selection* — ^The methods for selection outlined 
in lastjear’s report were continued. Photographs were taken 
of typical plants and leaves to serve as a permanent record of 
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the types. All plants bagged for seed were reaped, tlie leaf 
from eacb individual plant and reaping being labelled. In 
all, about one thousand plants, were reaped in this way, and 
the final selections made on the cured leaf. The variation 
between individual plants in a plot was most striking, parti- 
cularly as regards such characteristics as colour, elasticity 
and ability to retain condition. It is evident that although 
tobacco varieties may be moderately uniform in habit of 
growth, etc., they are far from uniform as regards the 
qualities of the cured leaf. A large number of plants could 
be eliminated immediately on the grounds of thin leaf , brittle- 
ness or excessive sponging, etc. !From those which remained 
final selections were made of the plants which combined good 
texture, body and general cleanliness of the leaf, with a good 
leaf shape and a high yield. In the final selection only 36 
plants were retained. 

The great variation between leaf of the individual plants 
shows clearly the necessity for basing selection work on cured 
leaf characteristics. A number of types which might other- 
wise be selected can be eliminated on these grounds alone, 
while measurements and leaf counts on the remaining types 
are more accurate and less laborious when performed in the 
grading shed. 

The results from last year’s selection on this basis are 
of interest. In many cases the characteristics of the cured leaf 
of the progeny resembled those of the parent selected. This 
type was especially noticeable in the orange type of Gold 
Dollar, and in Bonanssa, where one plant sielected for general 
clearness and brightness of the leaf, gave the best ([uality 
of any plots in the series in its progeny. 

Comparisons ot the Progeny from Single Plant Selections.— 
It has been mentioned previously that in observation plots the 
lesser differences such as are likely to occur between progeny 
of single plant selections within a variety tend to be obscured 
by variation due to soil differences. Since the aim of plant 
breeding is to obtain a progressive gradual improvement by 
selection of better types arising by segregation or recombina- 
tion of factors already present in the heterojaygous condition, 
it is essential that as accxirate a comparison as possible should 
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be obtained between types. It is of great iinportancej there- 
fore, to distingtiisb genetic or inate variability from 
variability due to environmental condition's, sxicli as vsoil 
differences, and to make tbe distinction is one of tbe major 
difficulties wif.li which the plant breeder has to contend. Since 
environmental factors such as soil heterogeneity or other 
positional effects cannot be controlled, it is essential that an 
experimental design of such a type be adopted that the uncon- 
trolled factors are equalised or distributed at random through 
the experiment, so that they affect all the progenies to an 
equal degree. This end can he obtained by use of a rando- 
mised and replicated layout. Randomised layouts have for 
the most part only been used in plant breeding as a means 
of testing the end products of selection work, hut there seems 
to he no reason why such an experimental design should not 
he applied to progeny tests wi|h beneficial results. The 
advantages of such a test are obvious. It is possible to draw 
direct an accurate comparison between the strains concerned 
and to abolish much of the guesswork which must necessarily 
accompany selection work on single observation plots, As 
soil and other environmental variations are largely equalised 
for every strain or progeny, it is possible to obtain data on 
the genetic variability, incidence of disease, stand, etc., and 
to test the significance of the results by statistical methods. 

Variety Trials. Material and Methods.— The following 
varieties w’ere tested : — 

a. Bonanisa (Canada) e. Gold Dollar 

b. White Stem Orinoco B. f. Jamaica Wrapper 

c. Willow Leaf h. White Stem Orinoco A. 

d. Yellow Mammoth 

- White Stem Orinoco A is the standard strain grown on 
this Station, and B is a selection from it. 

; The trial was laid down in two Latin squares, one square 
(A) being bn new land and the other (Z) on second year land. 
The plots were 1/40 acre in airea, excluding ah edge row which 
wa4 leaped ‘Separately and not included in- the yield totals* 
spacing within plots was 3 ft, x S ft.,: a; 

'between ■each' plot,-. ■: '<■ 
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In square A the stand was good (92%), and the growth 
faiidy even, in spite o£ the fact that the plants did not grow 
out as well as expected. Square Z was much more irregular 
and the stand not so good (83%). Unfortunately, a consider- 
able amount of leaf had to be discarded from the earlier 
reapings owing to no barn accommodation being available. 
The delayed reaping in square *Z is undoubtedly one of the 
major factors causing the differences in 3^ield between the two 
squares. 

Biscussion of Results from Square A.— On the basis of yield 
per acre and value per acre, Jamaica Wrapper and Bonanza 
showed up better than the other varieties. Jamaica Wrapper 
gave a higher yield than Bonanza, but the difference did not 
reach the level of significance. On the basis of value per acre. 
Bonanza by virtue of its higher price per pound approached 
very closely to Jamaica Wrapper. These diffierences are 
shown more clearly on percentages. Jamaica Wrapper gave 
9.1% higher yield than Bonanza, but on value per acre the 
difference was only 2.3%. A similar type of difference occurred 
between White Stem Orinoco A and Yellow Mammoth. Com- 
pared with better varieties, White Stem Orinoco A was dis- 
appointing, and for a standard variety showed up poorly. 
Yellow Mammoth show^ed up badly on all counts— yield per 
acre, value per acre and price per pound. Bonanza, on the 
other hand, was outstanding in having a significantly higher 
price per pound than any other variety. 

Biscusaion of Results from Square 2.—The differences 
between varieties in this square were not so striking. The 
poorer soil, stand and delayed reapings have had their effect 
and the errors of the experiment were much higher than in 
square A. White Stem Orinoco A was again poor compared 
with the other varieties. Gold Dollar dropped badly in yield 
in this square, while White Stem Orinoco B and Yellow 
Mammoth and Willow Leaf all showed increased yields com- 
pared with the other varieties. Jamaica Wrapper and 
Bonanza, although not keeping up the high standard they 
reached in square A, still came near the top of the list. 
Bonanza gave the Best results on a price per potind Basis,, 
althoitgh in this square the difference was not significant.. 
Yellow Mammoth again gave a significantly lower price. 
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Mosaic Tobacco growers should note 

that Amhalema, teas irti ported because of its 'mosaic resistance % 
hxit it is quite useless as a conimercial variety. 

This experiment was pnt down in randomised blocks, each 
block consisting of five plots, vis,^ White Stem Orinoco, 
Jamaica Wrapper, Amhalema, Amhalema x White Stem 
Orinoco and Amhalema x Jamaica Wrapper. Each plot con- 
sisted of two rows of 60 plants, rows being spaced 6 ft. apart 
in order to prevent leaves overlapping and the consequent 
spread of infection. A randomised layout was used in order 
that data as to height,, time of flowering, etc., could be 
collected without being unduly affected by soil differences. As 
soon as the plants were well set, one row from each plot was 
inoculated with mosaic. White Stem Orinoco, Jamaica 
Wrapper and the two P.l. hybrids showed 100%. infection 
after one inoculation, but Amhalema showed no signs of 
having taken the disease. On White Stem Orinoco and 
Jamaica Wrapper the effect of the mosaic was very severe. 
At an early stage the plants developed the usual mosaic 
mottling, which was followed by severe blistering and distor- 
tion of the leaves. At this stage the inoculated plants were 
verj^ stunted compared with the non-inoculated. As the plants 
approached maturity the infected plants grew to approxi- 
mately the same height as the others, but the general habit 
was much less robust and the leaves thinner. It is evident that 
mosaic infection causes a very great decrease in the yielding 
power of the plant. Amhalema showed no signs of infection 
— not even a slight mottling being observed. The inoculated 
rows grew just as vigorously as the non-inoculated. The two 
crosses Amhalema x Jamaica Wrapper and Amhalema x 
White Stem Orinoco both showed 100% infection, but the 
symptoms of the disease were strikingly different from those 
in Jamaica Wrapper and White Stem Orinoco. At first the 
mosaic had a stunting effect, and the inoculated rows lagged 
behind the non-inoculated. Later, the infected plants grew 
out, and finally became as robust as the others. The mosaic 
produced a mottled effect on the leaf , but in no case was distor- 
tion or blistering observed. Much of the mottling also 
disappeared as the plants reached maturity. The P.l. hybrid 
is apparently intermediate between the parents as regards 
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Cured leaf from tlie hybrids proved to be more or less 
intermediate between the parents. Ambalenia cured out green 
and the body was very thin. The leaf would not hold condi- 
tion and became brittle very quickly. The leaf from the 
hybrid had a greenish cast, but as regard body and texture, 
was much nearer Jamaica Wrapper or White Stem Orinoco. 
It is difficult at this stage to foresee how the inheritance of 
mosaic resistance will run, but this line of work shows definite 
promise. 

Cytology.—Following up the cytological observations made 
during the previous season, the following varieties and 
crosses between varieties were studied in greater details : — 

White Stem Orinoco Jamaica Wrapper x Ainbaleina 

Jamaica Wrapper Vumba x White Stem Orinoco 

Vumba Vumba x Ambalenia 

Ambalema 

A considerable amount of material was examined of each, 
and in every case unpaired fragments and chromatin bridges 
were observed, indicating the presence of a considerable degree 
of structural hybridity in tobacco. 

From the purely practical point of view structural 
hybridity means that the chromosome sets on which the factors 
determining the characters used for selection are placed, are 
not constant, but by different types of pairing, different 
chromosome sets are constantly being formed. Many of these 
sets are undoubtedly eliminated, but others set up an internal 
hybridity or variation, which cannot be eliminated By 
selection. This inconstancy of the chromosome sets probably 
accounts for the aberrant types constantly appearing in 
tobacco in spite of years of inbreeding and selection. 

Any selection work must be continuously pursued, and 
as a pure strain cannot be obtained, it is necessary that the 
types of any strain be selected carefully and continuously. 

PLANT PHYSIOLOGY. (H. C. Thorpe, M.So,). 

1. Field Observations, — Field observations oxi the growing 
plant are of great help in supplementing tables of figures con- 
cerning crop yields, values and so on. In many cases they 
provide a key to the interpretation of results. 
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During the growth of the tohaceo crop notes concerning 
the state of growth, vigour and general appearance of the 
experimental plots were taken and development data secured. 
Details wull not be given here, hut certain points will be dealt 
with more fully during a discussion of the experiments. 

2. Mixing and Application of Fertilisers.— The various 

manurial combinations applied in the fertiliser trials were well 
3nixed up with aix-dried sand and broadcast at 1,000 lbs. per 
acre. Evenness in distribution was effected by the division of 
the whole into a number of sub-lots. * 

3. Field Lay-outs and the Interpretation of the Besults.— 

All experiments were laid down according to some form of 
modern field lay-out, from w^hich it is possible to analyse the 
results statistically. These designs are stated more fully under 
the trials concerned. Edge rows have been included in all 
the work and have been discarded at harvest. The advisability 
of including edge rows was apparent from observations taken 
on last season’s tobacco of the variability existing between the 
main plot and the rows bordering pathways. 

Notes on the interpretation of results were included in 
the report for 1935-36 and will not he repeated here. 

4. Seasonal Conditions.— A note on the w’^eather conditions 
as affecting crop values would not seem out of place. The 
price per pound of the tobacco was seen to exhibit remarkable 
uniformity from treatment to treatment, far less variability 
being observed than would be expected from a study of tbe 
experimental differences. From observation at grading it now 
is apparent that a great deal, at any rate, of the lack of price 
differences was undoubtedly due to the excessive spottinesvs of 
the leaves which tended to reduce all the tobacco to a common 
low level. For this reason crop return follow very closely the 
yields of marketable leaf ; in a season in which more favourable 
-climatic conditions are experienced during ripening it may he 
expected that the price differences and values obtained will 
be enhanced. 

instance the excessive and ■ daily rainfall 
:;;g^eri^ is held to' be responsible for the 

margin, of price wariaMH 
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The Effect of Phosphorus, ITitrogen and Potash upon the yield, 
price and total value in Tobacco* 

Object.—To test the response of the tobacco plant to 
increasing* quantities of the three primary mannrial ingre- 
dients — phosphorous, nitrogen and potash. This response will 
bo measured as (1) yield of cured marketable leaf, (2) price 
per pound of the cured product as an index of quality, and (3) 
total value realised per acre. 

Experimental Design.-“™The trial was laid down as a par- 
tially confounded incomplete block layout in twelve rando- 
mised blocks with four replications. 

Manurial Treatments.— Tliree levels of each mannrial ingre- 
dient were chosen. The first or lowest level was given by the 
present Rhodesian fertiliser with somewhat less phosphorous. 
The highest level was that reported from the United States 
to be in fairly general use, whilst the second level was exactly 
intermediate between the two, 

Nitrogen was supplied as one-third (|), bloodmeal two- 
thirds (I), ammonium sulphate and the potash as one-third 
(I) chloride, and two-thirds (|) sxilphate, as in this Colony. 
The mixtAH'es are, therefore, combined into twenty-seven 
treatments as follows: — 


Lh. PhosfhoTom fev acre, Lh, Nitrogen fer aore, 
Lh, Potash per acre. 


' ' ‘ " ' ' 'l 

(as P205) 

(us N.) 

(as K90) 

3rd Level 

80 

mi 

80 

2nd Level 

52 

24 

48 

■ Ist Level 

24 

12 

16 


It should be noted that cholrine rises with increased appli- 
cations of potash: at the lowest potassic level the amount of 
chlorine applied is 4 lbs. 3 02 ;s, per acre, whilst at the second 
and third levels the amounts are 12 lbs. 11 ozs. and 21 lbs. 
4 055S. per acre respectively. 

Field Observations. 

1. BTotes on Plant Growth.— The greatest differences wMcli 
could be seen between the treatments concerned the nitroge- 
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nous dressings, in whicli tlie three levels could easily he picked 
out on account of the increasing darkness of the plants and the 
fuller growth with increasing nitrogen. Plots receiving 
24 lbs. phosphorous per acre were noticeably lighter and 
smaller than those receiving the heavier dressings, whilst no 
differences could be detected between the three potash 
dressings. 

2. Flower Counts,— The number of plants in flower were 
counted at weekly intervals during the flowering period. The 
rate of flowering was hastened by the application of phos- 
phorus and nitrogen from the first to the second level. Further 
additions of these elements showed only a slight increase. 
Potassium exerted none, or at the most, only a small effect 
upon the rate of flowering. 

3. Leaf Size and Shape.— Four leaves per plant were chosen 
for measurement, the bottom and top reapahle leaves and two 
others in an intermediate position. 

Nitrogen was found to have exerted the greatest effect 
upon the length and breadth of all the four leaves measured, 
since they became longer and broader with increasing amounts 
of this element. Phosphorus and potash behaved in a similar 
manner, except that the differences were not so great as in the 
case of nitrogen. 

Within any single plant there were found little differences 
in leaf length in those treatments receiving the smallest 
amounts of nitrogen. That is, the leaves on a plant fertilised 
at the rate of 12 lbs. nitrogen per acre w^ere roughly equal, 
although, of course, they were broader at the bottom and 
became narrower towards the top of the stem. With 
increasing amounts of nitrogen longer and broader leaves were 
formed in the middle and top portions of the plant ; the general 
effect was to give the crop a much better ^^grown ouP' 
appearance. The same was true for potash, hut in this case 
the effect was much smaller. With phosphorus little differences 
could he detected. 

It was further noticed that with increasing manurial 
quantities breadth increased proportionately rather more 
rapidly than length, so that the leaf became relatively some- 
what broader. This relative increase in breadth occurred 
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equally in all tlie leaves measured and was not confined to tlie 
bottom leaves only. In fact, the bottom leaves did not ' ‘flare’ ^ 
in the sense of becoming- much broader without increasing in 
length at the same time. 

These changes in the proportion of the length to breadth 
were found to be of a very small order, being onty 3% approxi- 
mately. These results are, of course, based on one year’s work 
only and require confirmation. 

Yield. 


Table 1. — Yield of Cured Leaf at varying Levels of 
Phosphorus i Nitrogen and Potash, 



Isfc Level. 

2nd Level. 

3rd Level. 

Phosphorus : lbs. per acre 

24 

52 

80 

Yield : lb, per acre 

,, % of mean 

906 

93.5 

1000 

103.1 

1002 

103.4 

Nitrogen: lbs. per acre... 

12 

24 ^ 

36 

Yield : lb. per acre 

,, % of mean 

850 

87.7 

1006 

103.8 

1052 

108.5 

Potash : lbs. per acre. 

16 

48 . ' 

80 

Yield : lbs. per acre 

,, % of mean 

959 

96.9 

955 

98.6 

969 

102.5 


Mean =969 lbs. per acre. 


S.E. =21.07 lbs. per acre or 2 . 18/0 of the mean. 

Significant Differences:— 

77 lbs. per acre or 7.9% at P = .01 . 

58 lbs, per acre or 6 . 0 % at P = .05. 

The first axldition of phosphorus over the lowest level 
increased the yield by 100 lbs. per acre. A fxirther addition 
had no effect. With nitrogen a real increase of 150 lb. per 
acre of cured leaf occurred with the first increase; a smaller 
and a more doubtful extra yield of about 50 lbs. per acre was 
obtained by a further nitrogenous addition. . Increase in 
potash was without effect upon yield; the small rise at the 
highest level might probably have been due purely to chance. 
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Table 2. — Yields of Cured Leaf at varying Let^els of 
Phosj)horus and Nitrogen acting together. 





1st Level. 

2nd Level. 

3rd Level. 


^ Phosphorus : lb. per acre 

T^itro 

12 

gea : lbs. 
24 

per acre. 

36 

fMpl 

43 0) 

24 

Yield: lb. acre 

852 

906 

961 

^ © 
Hi 


% mean 

8T.9 

93.5 

99.2 


52 

lb. acre j 

862 

1036 

1100 

CCI 

w 


% 'mean 

88.9 

106.9 

113.5 


80 

lb. acre 

837 

1074 

1094 

-^1 


% mean 

86.4 

110.8 

112.5 


S.E.=37 lbs. per acre or 3.8%, 


Significant Bifierences;— 

132 lbs. per acre or 13.7% at P==.01. 

101 lbs. per acre or 10.4% at P = .05. 

Increases in yield witb additions of pbopborus were essen- 
tially similar wbateYer tbe amount of potash present and nice 
versa; whilst additions of nitrogen produced the same yield 
incx'ements irrespective of the potassic level employed. Any 
differential response may well be due to chance. 

For nitrogen and phosphorus any increase in yield due to 
the addition of one ingredient depended on the amount of the 
other present also. This may be seen from an inspection of 
Table 2. Thus at the lowest level of phosphorus increasing 
nitrogen caused only a small inci’ease in yield. The addition 
of nitrogen at the second phosphatic level produced a very 
xnuch larger increase in yield than did the equivalent quantity 
added without a corresponding increase in phosphorus as well. 
Any further nitrogenous addition only produced the same 
increase in yield as it did at the lowest level of phosphorxxs. 
A still heavier increase in yield is returned for the same 
<|uailtity df nitrogen if now a further addition of phosphorus 
, he inadd :&t 'the same time. As: before, further additions; of 
3:';^:|xitrdgeh' ted:\to''3htich' smaller yield increases.'' ■ 
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Conclusions. — 1. Increase of pkospliorus from 24 IBs. to 
52 lbs. per acre led to a real increase in yield of about 100 lbs. 
cured leaf per acre. A further addition to 80 lbs. phosphorus 
per acre gave no greater yield. 

2. Increase of nitrogen from 12 lbs. to 24 lbs. per acre led 
to a real increase in yield of about 150 lbs. per acre. A further 
addition of 36 lbs. nitrogen per acre gave only a small extra 
yield. 

3. An increase in potash from 16 lbs. per acre to 48 lbs. 
and from 48 lbs. to 80 lbs. per acre did not increase yield. 

4. The tendency was observed for one manurial ingredient 
to act differently in the presence of a second. This tendency 
or interaction was greatest with phosphorus and nitrogen 
where an increase in one Avas greatly modified if the other 
were varying at the same time also. Probably the most econo- 
mical use of both manures was obtained when both were 
together at the second level of each. 

Price per Pound.—Of the three manurial ingredients tested 
only nitrogen had any influence upon price per pound. Phos- 
phorus and potash were without effect. The prices realised 
(for variations in nitrogen only) are shown in the subjoined 
table. 


TabTjE 3. — Price fer pound of Cured Leaf with wrying 
amounts of Nitrogen. 



Isi Level. 

2xid Level 

3r<l Level. 

Nitrogen : lbs. per acre. 

12 

24 ' 

* 36 

Price ; Pence 

7.89 

7.73 

7.54 

% 

102.2 

100.1 

97.7 


Mean«7.72d. S.E.=.04d. or 0.52%. 


SigniflcantBifflerences.:-— 

O.lld. or 1.43% at P = .05. 

0.16d. or 1.89% at P*.01. 

Increase in nitrogen has resulted in decrease in price per 
pounds the drop in price from the first to the second level, and 
from the second to the highest level being significant in both 
Cases at the one per cent, point. 
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It should be noticed, bowever, that these decreases, 
although established statistically are nevertheless of a very 
small order, 0.16d. and 0.19d. respectively. 

Changes in prices caused by variation in one ingredient 
over all levels of a second are regular and uniform. 

Conclusions. — 1. Phosphorus and potash without effect upon 
price per pound. 

2. Increase in nitrogen led to decreases in price. 

3. Interactions small and negligible. 

Value per Acre. 


Table 4. — Values obtamed u ith varying Mamurial Quantities^ 



1st Level. 

2ncl Level. 

3rd Level. 

Phosphorus : lbs. per acre 

24 

52 

80 

Yalue £ per acre 

% 

^29/5/- 

93.9 

£32/1/- 

103.0 

£32/3/- 

103.2 

Nitrogen : lbs. per acre... 

12 

24 

36 

Value £ per acre 

o/ 

/o 

£281-1- 

89.9 

£32/8/- 

104.0 

£33/1/- 

106.1 

Potash: lbs. per acre ... 

16 

48 

80 

Value £ per acre ... 

o/ 

£30/14/- 

98.6 

£30/17/- 

99.1 

£31/18/- 

102.4 


Mean=£31/3/-. S.E.-14/7. 


Significant Differences:— 

£2/13/. or 8.6% at P-.Ol. 

£2/1/- or 6.5% at P-.05. 

Increases in value were obtained with all three ingre. 
dients. In the case of phosphorus and nitrogen the increase 
given by a rise from the first to the second manurial level 
reached the 1% level of significance, whilst further additions 
led only to very slight non-significant extra values. Although 
the addition of further quantities of nitrogen over the first 
level led to a decrease in the price per pound, yet the final 
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gross returns still show an increase due to the much greater 
effect exerted by nitrogen upon yield. The differences between 
the various levels are not now, of course, so great as was the 
case with the yield figures. 

Increases in potash show slight increases in value with 
each addition, but they do not reach significance. 

Crop Values. 


Table 5. — Crop Values at varying levels of Phosphorus and 
Nitrogen acting together. 





1st Level. 

2nd Level. 

3rd Level. 




JSTitro 

gen : lbs. 

per acre. 


Phosphorus : lbs, per acre 

12 

24 

36 

1st 

Level. 

24 

Value £ per acre 
% 

£28141- 

90.fi 

£29/5/- 

93.9 

£30/5/- 

97.1 

1- 

's'i 

52 

£ per acre 
% 

.£27/19/- 

89.8 

£33/16/- 

108.4 

£34/9/- 

110.7 

1 3rd 

1 Level, 

80 

£ per acre 

% 

£27/15/- 

89.2 

£34/3/- 

109.7 

£34/9/- 

110.6 


S.E.=£l/5/- or 4.06%. 

Significant Differences:— 

£4/12/-orl4.8%at P-.Ol. 
£3/10/^orll.3%at P-.05. 

Increases in crop values caused by additions of phosphorus 
to the fertiliser were the same whatever the amount of potash 
given, and additions of nitrogen gave the same value increases 
irrespective of the potash level employed. When phosphorus 
and nitrogen are considered together crop returns depend, as 
they did in the case of yield, on the actual amount of both 
ingredients in the fertiliser ; an addition of one ingredient will 
produce a response depending on the quantity of the other 
present also. This is clearly indicated in the table. 

Cost of Fertiliser. — The increases in value yielded by the 
various treatments have been offset to some extent by the extra 
cost^ of fertiliser. In Table 6 is given the net profit and loss 
per acre. 
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Table 6. — Prof it or Loss shoicn by Manurial Treatments. 


P2-P1 P5-P2 

N2-N1 

N3-N2 

K2-K1 

K3.K2 

Extra returns 

per acre £2/17/- 2/- 

J4/8/- 

15/- 

3/- 

&H-I- 

Extra cost of 

fertiliser 7/- 7/- 

6/- 

6/- 

8/- 

81- 

Net gain £2/10/- Loss 5/- 

£4/2/- 

7/-Loss5/“ 

Sr-lnj- 


Tte table is self explanatory and empbasises the much 
smaller net increases yielded after the optimal manurial 
quantities have been applied. 


Oonclusions.—l. Additions of phosphorus and nitrogen led 
to increased financial returns. Further additions exerted only 
very small effects. In the case of phosphorus the second 
addition was accompanied by financial loss. 

2. Additions of potash exerted at the most very small 
effects. 

3. Additions of certain fertiliser ingredients were not able 
to produce their greatest response unless some other ingredient 
was raised at the same time. This was particularly noticeable 
in the case of nitrogen and phosphorus. 

Maturity Data—Increases in phosphorus led to increases 
both in relative maturity and in the actual weight of leaf 
harvested. Nitrogen in increasing quantities on the other 
hand exerted a delaying effect upon the ripening of the leaves. 
Since, however, increases in this element led to large increases 
in yield the net effect was that the second level of nitrogen 
ishowed the greatest weight of leaf harvested at any given date. 

Potash exerted little effect on leaf ripening. The first 
pipking was unaffected by increase in this element and the 
tendency in subsequent pickings was for high potash to depress 
maturity. Owing to the slight stimulating effect on yield 
was that the actual weight of leaf remained the 
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Stand and Number of Leaves Harvested per Plant.—Since the 
yield amongst the treatments has been shown to vary it is o£ 
interest to enquire in ho^ far these differences may be due 
to a differing number of leaves actually reaped. 

The stand did not vary very considerably from treatment 
to treatment, but from the lowest to the highest level of 
nitrogen there was a small increase in the number of plants 
per plot. Potash was without effect upon plant number* 

The number of leaves reaped per plant was the same 
irrespective of the amount of phosphorus or potash applied in 
the fertiliser. With nitrogen there appeared to be more 
reapable leaves with increasing quantities of this element* 
But the increased number of leaves picked was found to be 
due to the larger number of plants in these plots containing 
more nitrogen. When a correction had been made for stand 
nitrogen fell into line with phosphorus and potash in that a 
plant produced the same number of leaves whether it was given 
a smaller or a larger amount of this element. 

These figures are of interest in showing that for an equal 
number of plants the number of leaves reaped has been quite 
independent of the quantities of fertiliser supplied. Of 
practical importance is the fact that yield may be raised with- 
out increasing the number of leaves reaped from one plant but 
by increase in the size and weight of the existing leaves only. 

Discussion.— Of the manurial ingredients studied those 
which produced the greatest response in the tobacco plant 
w’^ere phosphorus and nitrogen. 

The first addition of either of these two elements exerted 
with the exception of leaf number only, a considerable 
influence upon all the factors studied. Further additions oyer 
the second level led in some cases to much smaller further 
effects, whilst in others there was no response at all. There 
is, of course, nothing new in this concept, since it is in entire 
agreement with well established physiological laws. There 
is an optimum level for any growth promoting substance. 
Increases over this level lead to decreased returns and a point 
is finally reached at which a factor may become definitely 
harmful. 
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Prom tile experiment just described it is impossible to 
say immediately wPicli are the optima for the ingredients 
;and for the conditions under test, since only three definite’ 
levels of each have been tried out, and those levels were widety 
separated. For phosphorus, at any rate, the optimum for the 
conditions experienced would seem to be somewhere between 
the first and second levels, that is, between 24 lbs. and 52 lbs. 
per acre; for it is seen that no further response was obtained 
from increases over the latter rate. No purpose would be 
served by increasing the quantity of this fertiliser; in fact, a 
decline in yield might be the result of over-fertilisation. 

With nitrogen the most economical level for the condi- 
tions under test might be found to be slightly more than 
24 lbs. per acre. Since increased nitrogen has exerted a 
depressing effect upon price the peak dressing for yield and 
financial returns would not coincide. There would be a 
separate optimum nitrogenous dressing for each, and the most 
economical application would lie between the two. 

Potash has shown very little effect at any of the levels 
tried. This is not to say that it has had absolutely no effect 
upon the crop, since there are factors connected with burning 
and aroma upop. which no tests of any sort have been made. 
The necessity for such work is clearly indicated before recom- 
mendations may be put forward concerning the value of this 
or of any other element. Obviously potash is as necessary in 
the life of the tobacco plant as are the other two manurial 
ingredients, but as far as the building up of tissues is con- 
cerned it would seem that there had been sufficient potash in 
the soil to satisfy the requirements of the crop. 

Obviously then fertiliser practices involving greater 
financial returns to the individual farmer should not be made 
if they are likely to be accompanied by a reduction in smoking 
quality. Such a policy would, from the Colony's point of view, 
be a retrogressive one. Investigations into smoking quality 
are absolutely necessary and must go hand in hand with 
fertiliser trials. 

falls to be considered, the interaction 
between manurial ingredients. Although among the inter- 
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actions none readied significance, a tendency wavS vseen for tke 
response to one ingredient to be modified in tlie presence of 
varying amounts of the second. 

In other words, the differences in yield caused by addition 
of one ingredient were not the same at all levels of a second, 
but varied with the actual amount of the second ingredient 
present. 

These differential responses or interactions are of very 
great value in fertiliser work and yield information, which 
cannot be obtained from a study involving the variation of 
one ingredient only. 

Finally, it is evident that the optimum fertiliser levels 
found will be true only for the soil and for the climatic condi- 
tions of the experiment. The necessity for carrying on a 
fertilise?' trial for a number of seasons to enable the most 
suitable combination to be obtained giving the best results 
over a number of years, is obvious and generally realised. The 
question of soil is possibly of not sxioh wide knowledge, but 
it must be evident that before general recommendations may 
be made any trial involving fertilisers must also be carried 
out over as wide a range of tobacco soil types as possible. 

The Effect of the Addition of certain Minor Elements upon Yield 

and Quality. 

Object.— To test whether insufficiency of certain minor 
elements was proving a controlling factor in plant growth and 
whether any improvement could be effected by additions of 
such elements* 

Layout.— Four randomised blocks of nine plots each with 
foxir replications. Second year land. Plots l/40th acre with 
edge rows discarded at harvest. 

Field Observations.*— Observations on the growing plant 
were rendered difficult owing to great variation. Differences 
between blocks were not constant. Generally, however, the 
check plot possessed smaller, lighter plants with less well 
developed leaves. Flower counts showed ^ no differences 
between plots. 
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General Conclusion^,— The addition of salts of certain 
minor elements to a commercial fertiliser has, in some cases, 
given greater financial returns than when these salts were 
omitted. The chief effect of the salts was to increase yield 
and hence crop values. The price of the tobacco remained 
unaffected by the additions. 

Some of the differences between plots receiving the minor 
elements and those lacking them may be ascribed to differences 
in plant number, but there still remains an effect which could 
only have been due to treatment. Confirmation of these results 
is necessary before any recommendations may be made. 

The Effect of Type and the amount of Nitrogen and Lime upon 
Yield and Quality in Tobacco. 

Ob|ect,— To test the effect on the tobacco crop of applying 
nitrogen in four forms and three levels both with and without 
lime. The forms tried were : (a) bloodmeal, (6) urea, (c) 
cyanamide and (d) fishmeal. These forms supplied one-third 
of the total nitrogen, the remainder being given as sulphate 
of ammonia. 

Three nitrogenous levels were applied: {a) no nitrogen, 
(5) 14 lbs. nitrogen per acre, and (c) 28 lbs. nitrogen per acre,. 
In addition half the experiment received a dressing of lime 
at 600 lb, per acre. 

This experiment is a repetition of that laid down in 
1936-37 and reference should he made to the report of the 
Tobacco Research Board in the Agricultural Journal for May, 
1937, where full details are available. 

Field Layout.-— Four randomised blocks partially con- 
founded with four replications. Edge rows were planted and 
discarded at harvest. 

Field Observations.— -From notes taken during the growing 
period it was seen that the series containing twenty-eight 
pounds of nitrogen was on the whole darker in colour and was 
more advanced than the fourteen pound series; whilst the 
treatment which had received no nitrogen contained dwarfed 
plants very lig^t in colour which did not start gi^owth for some 
i^sideraHe time after plan^^ 
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"No differences were detected between tbe limed and 
nnlimed plots. 

Yield.—Nitrogen applied at 14 lbs. per acre increased tte 
yield from 270 lbs. to 410 lbs. per acre, or nearly 50% oyer 
those plots receiving none. A further equivalent addition 
produced a much smaller increase of about 35 lbs. per acre. 
Although the yields for 1935-36 were very much greater than 
for the present season, yet it is interesting to note that the 
differences between the nitrogenous levels have remained 
relatively constant. 

With regard to the types of nitrogen little differences in 
yield were obtained at a dressing of 14 lbs. per acre. Fishmeal 
and urea produced the greatest weight of leaf with 390 lbs. 
per acre each, whilst the yield given by bloodmeal was 380 lbs. 
per acre. 

At a dressing of 28 lbs. per acre of nitrogen, somewhat 
larger differences appeared. Fishmeal again yielded the 
greatest weight leaf with 510 lbs. per acre, urea gave 470 lbs. 
and bloodmeal 410 lbs. per acre. These ^ differences may, 
however, been due to chance, but they are interesting since 
they agree with those obtained in 1936-36, in which an 
increase of nitrogen from 14 to 28 lbs, per acre gave no further 
yield increase with bloodmeal as against 18% for urea. -The 
figures this year are 8% increase for bloodmeal and 20% 
increase for urea. 

Lime has been absolutely without effect upon yield, either 
at the single or double nitrogenous dressing. 

Conclusions.— 1. A real increase of yield with addition of 
nitrogen of 14 lbs, per acre to a treatment receiving none. A 
further addition of 14 lbs. produced only a small further 
increase. 

2. No differences were apparent between the various types 
of nitrogen at 14 lbs. per acre. At 28 lbs. per acre very little 
further yield was obtained with bloodmeal. 

3. Lime was without effect upon yield. 

4. These results are in agreement with those of 1935-36. 
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Price.~-Noii 0 of tlie treatments exerted any effetit npon 
price. Tliis is contraiy to the results obtained last season, in 
which the first addition of nitrogen gave an increase in price 
and a further dressing a decrease. 

No nitrogen and the single dressing have given the sanie 
price, 7.96d. per lb. ; there was a drop with a fiirther addition 
of nitrogen of |d. a lb., which does not i*each the level of 
significance. Lime has exerted no effect and the differences 
between the various levels of nitrogen with and without lime 
might quite well have been due to chance. 

With increasing nitrogen there was a drop in price witli 
all the forms tested. This drop was least in cyanamide and 
urea, larger in fishmeal, and greatest of all in bloodmeaL 

Oonclusions.—!. Type of nitrogen has exerted no effect 
upon price with and without lime. All qualities showed a 
drop in price with increasing quantities, hut the differences 
between them were not significant. 

2. Lime has no effect upon price. 

Value.—Only* quantity of nitrogen has exerted 
influence upon crop values. Neither the various forms tried 
nor the addition of lime had any effect. The various inter- 
actions are of no importance. 

Again the relative increases of last year hold in spite of 
the differences in value. The first addition of 14 lbs. per acre 
of nitrogen increased the value of the produce from ^9 Is. Od. 
per acre to ,£13 7s. Od, per acre, or an increase of nearly 50%. 
A second equivalent addition, bringing the total nitrogen to 
28 lbs. per acre, resulted in a gain of £1 per acre by raising 
the crop returns to £14 7s. Od. per acre. Considering the 
extra cost of the fertiliser is about 10s., the increase is worth 
roughly 10s. per acre. This increase, too, is rather doubtfiil 
and could easily have arisen by chance. 

Lime exerted no effect either as a general dressing or of 
the separate nitrogenous levels are considered individually. 

At a dressing of 14 lbs. nitrogen per acre all the types of 
nitrogen produced a nearly equal return. But at 28 lbs. per 
acre the increase with bloodmeal was only 7%, or from 
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<£12 10s. Od. to £13 8s. Od. per acre. Urea skewed an increase 
of 20%. from £12 14s. Od. to £15 5s. Od., wkilst tke crop 
values obtained by using fiskmeal rose from £13 an acre at 
a dressing of 14 lbs. nitrogen to £16 10s. Od., or an increase 
of 27% at tke kigker level. 

These results follow quite naturally from tke yield figures, 
since price was but little affected by changes in the form of 
nitrogen used. 

Lime exerted no effect upon crop values, either as a 
general dressing or if tke separate nitrogenous levels are con- 
sidered individually. 

Stand.— A count of missing plants was made at harvest. 
In the plots without nitrogen the number of plants present 
was 44% of tke possible, whilst in tke first and second nitro- 
genous levels it was 60% and 61% respectively. No correction 
has been made, since the lesser number of plants in the no 
nitrogen plots may well be part of the treatment effect. 

This extremely poor stand is responsible, of course, for 
tke low yields of tke experiment. 

A Comparison of American and Ekodesian Fertiliser and Spacing. 

Object,— To compare the fertiliser and spacing commonly 
adopted in Rhodesia with those stated to be employed in 
America. 

Manuring and Spacing Rates.— Accordingly a 3 ft. x 3 ft. 
layout cup fertilised at 250 lbs. per acre with No. 4 bloodmeal 
proprietary fertiliser was tested against a 4 ft. x 2 ft. spacing 
having the fertiliser bulked up with sand and broadcast at 
1,000 lbs. per acre. The Rhodesian land was hilled up and 
ridged at priming, whilst the American layout was ridged 
immediately after fertilising. A wide range of American 
fertiliser recommendations was encountered and a compromise 
effected from amongst them. 

Field Observations.— Both series did not receive the ferti- 
liser until some three weeks after planting out and suffered 
acutely from lack of foodstuff. 

The tobacco receiving the Rhodesian fertiliser developed 
into a field of light colory leaf rather poorly grown out. This 
tendency increased with time and the impression gained at 
harvest confirmed and strengthened this view. 
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Tile American dressing, on the other hand, produced 
larger and darker plants with bigger leaves, which showed 
few signs of ripening at the first picking of the Rhodesian 
blocks. 

Hotes on the Graded Leaves.— Notes taken at grading 
showed the American leaf to be definitely larger than the Rho- 
desian. This latter treatment produced a light bodied crop 
of bright leaf, well described by the term ^‘chaffy^' and singu- 
larly lacking in oil; whereas plots receiving the American 
fertiliser and spacing gave larger leaves, possibly somewhat 
darker in colour, but with a ^‘fuller’^ and more oily feel when 
smoothed out between the fingers. They were much more 
pliable. 

General Oonclusions.— Price, yield and total value have 
been increased by the adoption of an American system of 
spacing and fertilising instead of the standard Rhodesian 
practice. This increase has been found to have been due to 
three main causes: — 

1. Increased number of plants from closer spacing. 

2. Increased yield and value per plant. 

3. Increased price per pound of the tobacco. 


(To he continued,) 
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Some Practical Experience 
with Contour Ridging 
in Matabeleland. 


By D. E. Williams, of Hurst Farm, Inyati. 


The cogent reason for the practice of water conservation 
may be summed up in the words ‘^rather the water in your 
soil than in the ocean/' The following is a description of a 
method by which most of the flood water on the average 
Matabeleland farm may be held up and put to a useful purpose 
in improving pasturage and hay lands, at the same time 
bringing up the level of the underground water supply. 

The method adopted is the use of contour ridges in con- 
junction with small scooped-out dams. It can be used on any 
grass lands and is particularly suitable on the ^ ^black-turf 
veld" grass. This grass, of the highest stock-feed value as 
hay, in seasons of erratic rainfall, is often so small in growth 
as to be hardly worth mowing, but if it is fliooded whenever 
possible, it will remain green for a longer period and will 
give extra yields well w^orth the small outlay involved. 

To carry put the scheme without much extra outlay the 
greater part of the work can be arranged to be *done when 
other farming operations are slack and may be spread over 
years. 

A Government Irrigation Engineer will lay out the lines 
at no cost to the farmer, and a Government grant is given 
towards the cost of approved schemes. 

The Furrow.— To begin, a furrow is constructed round the 
headwaters of any spruit or a small weir built across it at a 
convenient place. From the point selected the water is then 
led away along the contour of the country until the high part 
of the rising ground is met, where the water is then spilled 
out. Water can, of course, be let out at any point along 
the furrow if required. 
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Below tlie point where the water spills out contour ridges 
are run across at convenient places to catch the overflow from 
the furrow, and these ridges are carried across the veld and 
discharge their water either into small dams or over the land, 
thereby flooding the grass. 

Anyw'here along the diversion furrow where the ground 
on the upper side can be ploughed and where the formation 
below the ground surface is suitable, small dams may be made 
cheaply with plough and dam scraper. 

If there is any particular place where it is desired to 
make a dam or spill out the water for flooding, instead of 
starting the furrow from the spruit, the line of the furrow can 
be surveyed back from the dam or spill-out site on an up-grade 
until the line arrives back at a point in the spruit, and at this 
point the furrow is commenced or the small weir built on the 
spruit. 

Once the lines of the furrows and ridges are pegged single 
furrows should be ploughed along them and the lines will then 
remain for years. 

Ploughing, and After.— After cutting out and stumping has 
been done, the furrow, contour ridges or places for dam 
should be ploughed, to the required widths, as deeply as a 
single furrow plough will allow, while the ground is still 
moist. Once this has been done the remainder of the work 
can be continued at any time during the dry season. 

After ploughing, the furrows are cleaned out and the 
earth dumped along the low^er side with a dam scraper. The 
contour ridges may have a shallow ditch, the width of a dam 
scraper, along, the upper side, as all the soil possible is required 
for filling weak places, hollows, etc. 

For second and later ploughings a disc plough or ditcher 
may replace the single furrow plough if soil conditions are 
suitable. 

Even if the work is only half finished and heavy rains 
fall, no great damage is done, as the veld does not scour in 
the same way as ploughed lands, and by doing the headlands 
first, one has some results for each season^s work*. 
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A point to note is ttat the dams, being on comparatively 
high ground, are in positions where seepage from them will 
do most good, as against dams made at the bottom of low- 
lying vleis or spruits. 

A few miles of this sort of thing will absorb almost any 
storm we experience. 

From my experience of this system over one and a half 
rainy seasons, I am convinced it is well worth while as a 
business proposition, 

(Eeprinted from the Bulawayo Chronicle with the per- 
mission of the Editor.) 
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A Plan for the Winter. 


By Dr. J. FisheR;, Cedara School of Agriculture. 


Every year certain parts of South Africa seem to produce 
a surplus of grass, while others suffer from drought. In the 
former case valuable stock-feed goes to waste ; iu the latter the 
farmer is at a loss to know what to do. However, iu most areas 
of this country a dry winter of four months or longer is always 
experienced. This is a normal state, and, as such, it demands 
that the farmer take full cognizance of it in providing for his 
live stock for the winter. Many farmers do not know how 
much provision should be made per animal for a period of four 
months. 


According to feeding standards, and taking the lowest 
quantity required by farm live stock, the following are 
required : — 

Per 1,000 lbs. Live Weight per Day, 


Oxen at rest 18 to 20 lb, dry matter. 

Fattening cattle ... 30 lb. dry matter. 

Milch cows 25 to 35 lb. dry matter. 

Sheep 20 to 25 lb. dry matter. 

Horses 20 to 25 lb. dry matter. 


This is the bulk that is required; 20 lb. per 1,000 lb. live 
weight per day for four months, or 120 clays, work out at 
.2,400 lb,, i.e., 1 1-5 tons. Now, a 1,000 lb. ox is a small ox. 
Many oxen are 1,200 to 1,300 or 1,400 lb. live weight, and a 
^ 1,200 lb. ox will require one-fifth more than a 1,000 lb. ox. 
Thus, instead of 1 1-5 tons, just over 1 2-5 tons will be 
required. Again, for animals requiring 30 lb. dry matter for 
1,000 lb. live weight, it will be 1.2-f ^6 tons, i.e., 1.8 tons, 
and if the animal is 1,200 lb. it will require one-fifth of 1.8 
tons more, making its total requirements about 2 1-6 tons. 


From these figures the farmer can calculate the quantity 
ff^bage h# will require for the winter. 
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The next point is how many acres of crops, etc., he will 
require to produce this quantity of feed. For determining 
this he Avill have to rely on his own knowledge as to the 
average yield of his crops. 

Assume that the oxen will be carried through on good 
veld hay, or teffi hay, or stocked maize stalks. In the case of 
veld which yields 1 2-5 tons of hay per acre, which is a good 
yield, 1 acre will he required to supply the hay for a 1,200 lb. 
ox for four months. Thus, with 1 acre per ox, the farmer 
knows how much veld hay of that quality he must make. If 
he can secure double the yield of teff that he does of veld hay, 
then half the acreage of teff will suffice. In the case of 
stooked maize stalks estimated at 20 to 30 cwts., 1 acre will he 
required per ox. 

This constitutes just the bulk without any reference to 
quality. Though the quantity will suffice the quality will be' 
too low for oxen doing steady work throughout the winter. 

For dairy cows, fattening stock, etc., roughage of a much 
higher quality will be required. In practice, the require- 
ments of such animals cannot be met from roughage alone 
and they must also be given concentrates. As the concentrates 
are increased in accordance with the production, so the 
roughage is reduced. It would be of great assistance to 
farmers to become acquainted with the principles of correct 
feeding and balancing rations. The necessary information 
can be obtained in text books on five stock feeding, or other- 
wise farmers may attend short cotirses at the Schools of 
Agriculture, 

For a dairy cow the same quantity of roughage should 
be provided as for an ox; a heavy horse also requires similar 
quantities. 

Assuming that 10 merinos weigh the same as an ox then 
the same provision should he made for every 10 merino ewes 
as for an ox. 

It is almost impossible to estimate the acreage of green 
feed required, since yields are so variable owing to differences 
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in management and climatic conditions. Ewes may be kept 
almost entirely on green oats, Italian rye grass, rape, or otlier 
root crops. 

It would not be possible to produce tbe quantity of root 
crops required for all tbe types of farm live vstock, lienee it 
will be necessary to compromise. 

Tbe figures given should have some value as a guide to 
the farmer in building up enough winter feed for his farm 
live stock, and officers of the Schools of Agriculture will also 
compute and balance rations for the different classes of farm 
live stock if requested to do so,— (Union of South Africa 
Department of Agriculture Press Service.) 
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Some Trees Shrubs, Shrubby- Herbaceous 
Plants, Climbers and Water Plants 

SUITABLE FOE THE COLONY. 


By J. W. Barnes, Manager, Government Forest Nursery,. 

Salisbury, 


(Pbotograpbs by tlie Antbor.) 


{Continued,) » 

Khaya nyasica (Banket Mahogany). — The largest indige- 
nous tree in the Colony, and producing a valuable timber; 
only to be grown as large timber where there, is plenty of 
moisture; has reached a height of 30 feet in 15 years in Salis- 
bury. Seeds. 

Knifhofia roopm.-^Commonly called Bed Hot Poker ; an 
indigenous aquatic plant found growing in vleis or wet 
ground; can be grown successfully near a leaky tap, or water 
garden; division of roots. 

Lagerstrcemia indica (Pride of India). — ^Also called the 
Crepe Flower; ' there are white, pink and mauve varieties; 
leaves turn red before falling. They are rather large shrubs, 
reaching a height of 15 feet; the best heads of flowers are 
obtained by annual pruning; very hardy. Cuttings. 

Lagerstrcemia regina.—K small shrubby tree with much 
larger leaves and flowers than L, indica; of a mauve colour; 
hardy. The leaves have fine Autumn effects before falling. 
Cuttings. 

Lagunaria patersonii.— An eveigreen tree* 25-35 feet in 
height, producing pretty pink flowers ; not very successful in 
Mashonaland, but does well in Matabeleland, where it is used 
as a street tree in Bulawayo. It is rather dangerous for 
children, as the numerous seed capsules contain countless small 
irritating hairs. Seeds. 
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Lantana salvicefolia, — Grows to 18 inches at the most^ 
and is useful for edgings ; has pretty pink flowers ; does not 
seed; useful on rockwork; hardy. Cuttings. 

Lantana sp, (Cherry Pie). — A straggling shrub; the 
common colour of the flower is orange and red; grows like a 
weed ; has been used as hedges, but is not now recommended, 
as the seeds are carried by birds and the shrub germinates 
everywhere, and is liable to become a serious pest. A white 
variety grown does not seed freely, so is safe to plant, and is 
worth growing. Cuttings, 

Lasiandra macrantha or Pleroma macranthum. — K small 
shrub 6 feet high; evergreen; has beautiful large purple 
flowers, the bush is easily damaged by high winds, and is 
inclined to die out after a few years. Cuttings. 

Latania horhonica or lAvutona (Bourbon Palm). 

— A handsome fan palm, suitable for the verandah or sheltered 
position outdoors. Seeds. 

Lenccena glauca. — ^A small bush growing to 6 feet high 
and bearing small whitish flowers ; this shrub was introduced 
for trial as a stock feed, for which it may be of some value. 
Seeds. 

Ligustmm lucidum (Chinese Privet), — A very good 
Species for hedges, especially in heavy vlei soils, or where it 
is rather wet; to make a dense hedge it must be cut hack 
regularly from near the ground up, or it will be too thitt 
latet on. Seeds. 

Lonicera penolymenum (Common Honeysuckle).— A very 
hardy and rapid climber, flowering freely; needs regular 
attention to keep it neat. Cuttings. 

Lonicera sempervirens (Trumpet Honeysuckle).— A rapid 
climber; hardy; evergreen; scarlet flowers in profusion; 
flowers long tubular trumpet shaped. Cuttings. 

Also yellow variety similar to above. Cuttings. 

‘ auf^ntiaca (Osage Orange). — ‘A very thorny and 

, .^ong grower, of a semi-climbing habit ; is xxseful as a cattle 
hedge. Seeds or cuttings. 
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Magnolia grandi flora. — A small tree up to 20 feet 
heiglit; slow grower; produces single wliite flowers in summer; 
flowers up to one foot across are common. Seeds, but difficult 
to germinate. 

Mandevilla sauneolens. — A. strong and hardy climber, 
with clusters of large white scented flowers in summer. Seeds, 

Man gif era indicia (The Mango Tree). — The mango is a 
hardy tree in Mashonaland, but is inclined to be damaged by 
frosts; fruits readily, and some fairly good fruits are always 
available during summer. Seeds. 

Maurandia antirrhini flora. — A hardy evergreen climber; 
strong grower; has small ivy-like leaves, and is usually covered 
V7ith flowers of different shades of blue, pink or white ; it is a 
very good plant for use on tennis court wiring, but the top of 
the wire fence should be strengthened with piping to hold the 
weight. Seeds. 

Melia azadarach (Syringa). — rather large deciduous 
tree, somewhat like Cedrela ; was used extensively at one time 
for street and garden trees ; pretty sweetly scented flowers of 
a lilac colour, in large panicles; its timber is excellent. Seeds. 

Michelia champaca, — A small evergreen tree, producing 
sweetly scented golden yellow flowers; inclined to die out in 
a few years, and probably needs a wetter district than Salis- 
bury. Seeds. 

Monstera deliciosa. — A large leaved evergreen climbing 
plant bearing an edible fruit ; its leaves are the main attrac- 
tion, there are about 2 feet long, and over 1 foot wide, and 
are perforated in an unusual way ; is a good plant in a warm 
sitnation, and planted against a tree for it to climb; it must 
have some shade. Offsets. 

Morus sf. (Mulberry). — Several species are grown and 
thrive like weeds. A large fruited variety introduced many 
years ago by Mr. Justice Mcllwaine grows to perfection and 
is well forth growing fqr its large fruits. Cuttings. 

Muehlenhechia flatyclada. — -Is a small shrubby herba- 
ceous plant up to 6 feet high, with curious flat branches ; small 
insignificant flowers and red berries; has nothing much to* 
recommend it. 
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MuTfaya exotica. — An eyergreen shrub of great excellence 
for hedges, making probably the best hedge in the Colony. 
It has dark green pinnate leayes, and in early Spring is 
covered with sweetly scented white flowers; there are only a 
few hedges to be seen at present, as it is most difficult to 
obtain good seed, and is very diflS-Cult to strike from cuttings. 
It also makes a fine shrub. Seeds. 

M%sa ensete. — A banana-like plant, indigenous to the 
Colony, growing to a height of 12 feet, along the Eastern 
Border, and always in sheltered places which are inclined to 
be wet. The plant lives about 12 years, then flowers and dies; 
the fruits are like bananas, but are filled with hard seeds 
about three-eighths of an inch in diameter, and from these 
plants are easily raised. Seeds. 

Myrtus communis (Myrtle). — Evergreen shrub, flow^ering 
freely in Spring; white. Seeds or cuttings. 

NeyTifolefis sp. (Sword Ferns). — Beautiful tender ferns, 
suitable for the verandah and having 'remarkable variations 
in the fronds; some are very useful for hanging baskets. 
Divisions. 

Nerium oleander (Oleander). — A hardy, strong shrub, 
growing to 15 feet, and providing a blaze of colour during 
most of the year; flowers salmon pink, also a white and a 
dark red variety. The shrub is considered very poisonous. 
Cuttings. 

Nymphcea spp. (Water Lily). — A genus of water plants 
with beautiful flowers and suitable only in the water garden. 
The common Rhodesian species has bluish-white flowers, but 
there are a number of other colours to be had by importation ; 
easily transplanted from rivers to the private pond. Roots. 

Osmunda regalis (Royal Fern). — A hardy fern requiring 
shade and damp conditions ; is to be found in cart loads along 
rivers in the Enterprise District. Roots. 

Parkinsonia aculeata (Jerusalem Thorn). — ^A small thorny 
foliage growing to a height of 15-20 feet; 

' is a pretty sight when in flower; also makes 
Seeds. 


tree with lifirht 

it 

specimen. 
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Passiflora cmrulea,— A very rapid climber; ever- 

green ; has not fruited here. 

Passi flora edulis (Q-ranadilla). — This evergreen climber is 
well known as it grows like a weed nearly everywhere ; 
produces purple fruits in abundance. Seeds or cuttings. 

Passiflora q^adranguldru^Tihis variety is similar to the 
abovey but has larger fruits. It does not grow so readily as 
P, edulis, 

Passiflora sp, (Fiji Granadilla). — A large-leaved heavy 
climber, with large yellow fruits ; is good as a strong climber ; 
fruits, however, do not really .come to perfection here, 

Passiflora s'p—A pretty pink-flowered variety; a useful 
evergreen climber, bearing long narrow yellow fruits. 

All are raised by seeds or cuttings, and all are tender to 
heavy frosts; young plants must be protected during cold 
weather. . 

Pereskia aculeata (Barbados Gooseberry). — ^An exceed- 
ingly rank and thorny creeper, even the small fruits are 
covered with spines; makes a good cattle proof fence. 
Cuttings. 

Persea gratissima (Avocado Pear).— The Avocado pear 
is now fairly well known, and is found to grow fairly well in 
most parts of Mashonaland, but not in the coldest areas; fruits 
well, but the tree only just grows successfully here, as shown 
by the fact that brandies are usually found to be dying back 
on the trees after they are a few years old. Most of the older 
trees were raised by seeds, hut during the past few years 
budded trees have been imported. 

Petrma Doluhilis (Purple Wreath),— A straggly climber, 
which may be trained into a shrub; deciduous; flowers in 
Spring; has long racemes of deep purple-coloured flowers 
and is a beautiful object; small plants. tender to frosts. Pro- 
pagated by layers or cuttings. 

Phaseolus lunatus (Seyen-Year or Xiima Bean),,— A most 
luxuriant climber, which is useful as a quick growing screen ; 
deciduous, but the vines live and throw out new growth early 
in Spring; is a good table bean; the dry beans soaked and 
boiled are an excellent vegetable. Seeds, 
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Philadelfhus gmndiflorus (Mock Orange). — Deciduous 
sirut up to 10 feet liigli ; flowers in Spring usually before tbe 
leaves appear. Flowers white. Cuttings. 

Several varieties are grown^ all with white flowers, some 
being double. 

Phoenix canariensis, — species of the date palm, with 
large fronds; will make a good specimen; hardy. Seeds. 

Phoenix dactylifera (Common Date Palm). — The date of 
commerce thrives slowly, making it. time a handsome speci- 
men, but will probabljr not fruit here; it is probable, however, 
that a place may be found in the Colony where it will bear 
fruit. Seeds. 

Phoenix reoZmato (False Date Palm). — K palm of the 
date family which is indigenous to the Colony, and reaches a 
height of 15-20 feet; graceful and hardy. Seeds. 

Phormium tenax (New Zealand Flax). — A useful orna- 
mental plant, with sword-like leaves, up to 6 feet in height; 
the leaves are thrown out from the base at ground level ; it is 
a valuable fibre plant, and there are lots of uses to which the 
leaves can be put, such as thatching, tying up plants, etc. ; 
the dead and old leaves soaked in water and pulled into strips 
make an excellent tying material. Offsets or seeds. 

Also a variegated variety, is very ornamental. 

Phy salts yeruviana [edulis) (Cape Gooseberry). — The well 
known Cape Gooseberry, usually grows like a weed, and fruits 
profusely. Seeds, 

Phytolaca dioica (Belhambra).— A rapidly growing tree 
up to 40 feet in height, with large soft branches and dense 
foliage ; large surface roots are a drawback and are dangerous 
near buildings. The tree is used in Australia as a cattle 
fodder in times of drought. Seeds, 

Pinus canariensis (Canary Island Pine). — Is hardy to 
most parts of the Colony, slower in growth than some of the 
other pines; it is making a good tree in Mashonaland. Seeds. 

Pinm oemhroides (Mexican Nut Pine).— A small beauti- 

tree v^ry suitable for gardens, but thrives only on the 
,^^tern Border. ' ■■Seeds.-. ■ ■■ ■*;; ' : '■■■' 
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Finns halefensis (Aleppo Pine). — very hardy pine, 
doing fairly well in Matabeleland ; is sometimes tised as a 
hedge in Mashonaland. Seeds. 

Finns longifolia (Chir Pine). — Another good hardy tree 
growing well in most parts of the Colony. Seeds. 

Finns muricata (The Bishop’s Pine). — Will grow into a 
timber tree on the Eastern Border. Seeds. 

Finns fatnla (Spreading-Leaved Pine). — Introduced in 
1920; this handsome pine competes with P. mdiata in rate of 
growth at Inyanga, on the Eastern Border, and will no doubt 
be of the greatest value to the Colony as a first-class timber 
tree. Seeds. 

Finns pinaster (Maritime or Cluster Pine). — Growing well 
on the Eastern Border, though much slower than F, radiata. 
Seeds. 

Finns radiata (Monterey or Remarkable Pine).“irp till 
recently called Finns insignis; this tree has been a great 
success on the Eastern Border, in the Inyanga and similar 
districts, and is of first-class importance as a timber tree for 
this Colony in that district. Three or four trees planted about 
twenty years ago at Sir Ernest Montagu’s residence at Borrow- 
dale, Salisbury, on a contact soil, have done very well, and 
it seems that the tree will do best in contact or granite soils, 
and dies out badly in heavy diorite soils. It should be planted 
with caution in areas under 30 inch rainfall. Seeds. 

Finns tceda (Loblolly Pine). — Another variety successful 
on the Eastern Border. Seeds, 

Pittospomm undnlatum (Camphor Laurel) .—The favourite 
hedge plant in and around Salisbury, where miles of healthy 
hedges may be seen. It is a bright green in colour, has dense 
foliage and stands up to the dry winters better than would be 
expected. It also a useful small slirubbeiy specimen tree. 
Seeds. 

Plvmhofgo eapernii (Plumbago).— A good, well known 
shrub, but deciduous unless watered diuring the dry season; 
has beautiful, light blue flowers. Seeds or cuttings. There 
is also a white variety. 
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Plumeria occulata (Frangipani). — As below, but witt 
creamy "wbite flowers. Cuttings. 

Plumeria rubra (Frangipani), — Has thick succulent 
branches and large dark green leaves ; covered in Summer with 
terminal cymes of fragrant yellowish-pink flowers; is not 
hardy to very heavy frosts, and should be protected while 
small. Cuttings. 

Podranea brycei (Zimbabwe Creeper).— An indegenous 
creeper, and a rank grower in cultivation, but when in flower 
it makes a w^onderful show with its large heads of pink flowers. 
Seeds or cuttings. 

Poinciana gillessii (Bird of Paradise Flower). — ^A small 
deciduous shrub, about 10 feet high, having in Summer masses 
of red edged with gold flowers, and is a beautiful object. 
Seeds. 

Also a fine yellow variety similar to above. Seeds. 

Poinciana regia (Flamboyant). — A. large flat-topped 
spreading ree, usually about 20-30 feet high, covered in 
Spring with bright scarlet flowers; is an excellent street tree, 
hut large surface roots are rather troublesome., Trees of this 
vaiuety were planted in the main street of XJmtali many years 
ago and are famous for the wonderful show they make; unfor- 
tunately many of these trees have been removed during recent 
years, which has rather spoilt the effect. Seeds. 

Poinsettia albida. — A variety with pale yellow bracts, not 
so effective as the red, but useful in large shrubberies. 

A rose-pink variety is also grown, but requires partial 
shade, otherwise the hot sun bleaches the bracts to a yellow 
colour. 

This variety is not a fixed type, and often reverts to single 
red. Cuttings. 

Poinsettia pulcherrima* — A shrub with red bracts growing 
to 12 feet in height, spreading; deciduous; the Poinsettia 
grows to perfection, but sometimes in exposed situations the 
flower bracts are damaged by frosts; heavy pruning is benefi- 
cial, especia% if large head^ are required, and with a little 
attention can be grown with a diameter of 18 inches. Guttings. 
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Poinsettia sp, — K double foi'in is also grown, and is 
valuable as it is of a darker red and flowers later than the 
single. Guttings. 

Populus alba (White Poplar). — This tree is useful along 
stream banks and other moist well-drained places. It is a 
mistake to think that they can be planted in wet sour vleis and 
expected to grow successfully; if the ground cannot be 
ploughed and sweetened, raised mounds should be thrown up 
and allowed to weather, forked over in the Spring, and the 
suckers then planted; after being successfully established they 
will soon run into the wet surroundings and send out more 
suckers. Suckers. 

Populus deltoiclea varj Missourie7isis (Carolina Poplar). 
— A variety introduced in 1921, and has grown well. Of the 
original cuttings put in at Salisbury in September, 1921, three 
of the rooted trees were left in and the balance moved to other 
quarters; the largest of the three trees left is to-day 66 feet 
high and 16 inches diameter, breast high; this variety s^dom. 
sends up suckers. Cuttings. 

Pddium cattleyanum, — Erroneously called . the Chinese 
guava locally; this is an evergreen small shrub up to 6 feet 
high and bearing small dark purple fruits which look some- 
thing like strawberries; well worth cultivation for the fruits. 
Seeds. 

Pstdium pomifermn (Guava). — A small hardy evergreen 
tree bearing a well known fruit, pink-fleshed; there is also a 
white-fleshed kind. Seeds. 

Puemria thumhergiana (Kudzu Vine). — IFseful rough 
creeper, with dense green foliage, used sometimes as a climber 
on trellis work; is a valuable fodder plant and grows to per- 
fection here for this purpose. Layers, seeds or crowns. 

Punica granatum (Pomeg?*anate). — ^A shrub about 15 feet 
high; deciduous; single scarlet flowers, followed by large 
brightly coloured fruits. Seeds, 

Also a double red flowered variety, and a double red- 
yellow flowered variety are grown, double kinds propagated 
by cuttings as they do not bear fruits and are deciduous. 
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Quercus ilex (Holly Oak). — Has grown slowly in Salis- 
bury and reacted a teiglit of 13 feet in 15 years. Seeds. 

Quercus pedunculata (Common Oak). — Trees of tlxis type 
lia>'e reacted a teigtt of 50 feet on tte Eastern Border, bnt 
it is a waste of time to plant it elsewtere. Seeds. 

Rhamnus frinoides. — An indigenous small strub, taving 
brigtt shiny leaTes. Has been tried as a hedge fairly success- 
fully, though many other plants are more suited for this 
piirpose. 

Bhapu flabelliformis. — A slender palm, about 4 feet high, 
fan-leaYed, with narrow leaflets, useful as a -verandah plant; 
it throws up suckers from which it is propagated. 

Rhus lancea (Karee Boom). — An indigenous small 
shrubby tree, evergreen and excellent as a rough hedge screen ; 
quick grower. Seeds. 

Rhus succedanea (Bed Lac Sumach or Japanese Wax 
Tree).— A small shrubby tree; has so far reached a height of 
10 feet ; has large dark green pinnate leaves, turning to a fiery 
red in Autumn before falling. Seeds, 

Rhm vernicifera (Chinese Lac Tree). — A small evergreen 
tree up to 20 feet high ; has heavy bright green foliage ; has 
thrived, but is tender to frosts the first year or two. Seeds. 

Rhynchospermum jasminoides or Tmchelospermuin jas- 
minoides (Star or Malayan Jasmine). — An evergreen dwarf 
creeping shrub, usually about 2 feet high, but can be trained 
up a trellis; is covered in Summer with clusters of small pure 
white flowers, highly scented. Cuttings. 

Ricinus communis (Castor Oil Plant).— Erom the frequent 
occurrence of this plant in the veld in the Inyanga district I 
conclude that it is probably indigenous to the Colony ; it is 
very easily grown and has been seen growing naturally to a 
height of 10 feet. Some of the highly coloured varieties would 
probably do well and be a useful addition to our shrubberies. 
Seeds. 

V , coulteri (Californian Poppy). — Shrubby herba- 

producing large single white scented flowers ; ever- 
lelgfettb § feet. Suckers. ; , ■, /' 
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Roses. — Roses, of tlie hybrid, hybrid teas, polyanthas, 
and one or two of the climbing polyanthas and Winchnrian 
do well in the heayy soil districts, but many of the g*ood 
climbing yarieties will not thrive and flower freely, unless in 
the mist belt. 

The best results with hybrid perpetuals and hybrid teas 
are obtained from plants raised from cuttings ; plants on stock 
are a perfect nuisance, as they are always throwing out 
suckers if the roots are at all damaged while cultivating. 

Rosa hmcteata (Macartney Rose).-^A very strong- 
growing climbing rose ; evergreen ; flowers profusely in 
Spring; has large single white flowers; makes an excellent 
cattle proof hedge, and looks well if regular attention is given 
to it ; but if allowed to grow unchecked becomes very straggly. 
Cuttings. 

Rosmarinus officinalis (Rosemary). — A small shrub to 6 
feet with small pnrple flowers ; it is for the aromatic leaves the 
shrub is grown. Cuttings. 

Russelia jmioea (Coral Puschia). — A charming plant 
suitable for the edge of the shrubbery, growing to about 4 feet 
high, and throwing out new growth from the base; like 
asparagus. Has large spikes of small red flowers, which are 
excellent for cutting. Cuttings. 

Salioi hahylonica (Weeping Willow). — ^A rather large tree 
up to 30-40 feet high, in a favourable spot ; a valuable timber 
tree and is useful for stock feed; its long drooping branches 
are very effective, especially when grown along river banks. 
Cuttings, 

Salix purpurea (Osier Willow).— One of the true Osiers, 
and valuable for basket making, and for which the weeping 
willow may also be used. This variety will grow to 10 feet 
in height, and will produce useful rods in two or three years. 
Cuttings. 

Salvia involucrata, — ^A large herbaceous shrub to a height 
of 8 feet in well prepared soil carrying large heads of rosy- 
crimson flowers in late Summer; requires feeding and cutting 
back each season for the best results ; tender to frost. Cuttings, 
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Schinus woZZe (Pepper Tree). — A well known evergreen 
tree, np to 25 feet liigli; well grown specimens are handsome 
shade trees; good specimens are to he seen in the Bnlawayo 
area. Seeds. 

Schimis terebinthifolius, — A small to large spreading 
evergreen tree, which is covered in Spring with small red 
berries. Seeds. 

Schizolobium eiccelsum, — ^An extremely rapidly growing - 
tree having large pinnate leaves and large sprays of yellow 
flowers in Spring; has grown to a height of 40 feet in five 
years in Salisbnry Gardens. Seeds. 

SeafoTthia elegans or Ptychosperma cunninghamiana 
(Iliawara Palm). — A fine large palm for verandah, or shade 
house, but will not stand the sun. Seeds. 

Securidaca longipedunculata (Bhodesian Violet Tree). — 

A small deciduous indigenous shrubby tree with small leaves, 
bearing early in Spring masses of small reddish flowers scented 
like violets. Is raised from seeds, which are very difficult some 
years; is very slow growing, and usually dies when trans- 
planted. Probably the only successful way to grow this is by 
sowing in situ, and when a year or two old to plant other 
plants near to draw it up more quickly. 

Senecio macro glossus (Cape Ivy). — An evergreen climber, 
bright shiny leaves, and large single yellow flowers; is a rapid 
and showy climber. Cuttings. 

Smilaai Deciduous climbers, sending out new growth 
yearly; useful shade house plants. Two or three varieties are 
indigenous to the Colony. Seeds or roots, 

Solanum seafoHhianum. — ^A small flowered variety of the 
potato creeper, growing to 8 feet; evergreen climber; pretty 
blue flowers, followed by bright red berries. Seeds or cuttingvS. 

Solanum Wendlandii (Potato Creeper). — ^A strong- 
growing rough climber, requiring plenty of room, such as a 
windmill tower, to show it to best advantage; damaged by 
frost. Cuttings. 

Spathodea campanulata (African Flame Tree) .—A hand- 
some large-leaved tree to 25 feet in height with large red 
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flowers edged with, gold; valuable as a street tree, when it 
should be planted at least 25 feet apart; tender to frosts while 
small; requires deep well drained soil; flowers in April- June; 
deciduous. Seeds. 

SpircEa prunifolia (Cape May). — A deciduous shrub, to 6 
feet high, is covered in early Spring with masses of double 
white flowers; is sometimes used as a hedge. Cuttings. 

A single white flowered variety is simUar. 

Stephanotis floribunda (Madagascar Jasmine). — An everr 
green climber with dark, fleshy leaves and lovely white scented 
flowers; requires partial shade and will do on a south wall. 
Seeds. 

Sterculia acevifolia (Australian Elaine Tree). — This is a 
beautiful tree, with large bright green leaves, and in Spring 
has crimson flowers; grows to 20 feet in height; the tree is 
not really a success as it is inclined to die but after a few years. 
Seeds. 

Sterculia diversifolia, — A small evergreen tree growing 
only to about 15 feet in 20 years at Salisbury ; is a valuable 
tree and used in Australia as a stock food. Seeds. 

Sterculia $p. — This variety is probably S. discolor; is a 
handsome flowering tree, and some fair Specimens are to be 
seen in the streets of Salisbury, but like S, acerifolia is it 
doubtful if this species will live long. Seeds. 

Strelitzia reginm (Crane’s Head).— A large herbaceous 
plant useful for the shrubbery; grows up to 5 feet in height 
and has large leaves something like the canna; produces 
curiously shaped flowers which strikingly resemble a Crane’s 
head. Division of roots. 

Streptosolen jqmesonii. — K favourite evergreen shrub, 
with large heads of small orange-red flowers, flowering pro- 
fusely in June- July; the flowers are damaged by frost unless 
in a sheltered situation. Cuttings. 

Strobilanthes sp*— A small evergreen herbaceous shrub 
to 4 feet in height; covered with small deep blue flowers in 
Autumn^ Cuttings. 
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Tecoma smitlviL — large yellow-flowered shrub up to 15 
feet high; deciduous; fast grower. Seeds. 

Tecoma stans (Yellow Elder), — Siniilar to T, mnitJiii, but 
is not quite so large. Flowers reddish-yellow. Seeds. 

Tecomaria capensis (Kaffir Honeysuckle). — A straggly 
creeping shrub, but a pretty plant if care is taken of it; flowers 
reddish-orange. Seeds or cuttings. 

Thevetia nenifolia. — ^A bright-leaved evergreen shrub, 
tender to heavy frosts, golden yellow flowers. Seeds. 

Thuja orientalis (Thuja). — ^A hardy conifer used as a 
hedge or small tree; height about 20 feet. It is not very 
satisfactory as a hedge, as odd plants have a habit of dying 
out for no apparent reason. Seeds. 

Tithonia diversifolia. — A large herbaceous shrub, growing 
to a height of 10 feet, dying down to the crown each winter; 
large spikes of yellow flowers very similar to sunflowers. 
Seeds. Offsets. 

Tithonia speciosa. — ^A small variety, to 4 feet with single 
red flowers. Seeds. 

Trichelia emetica. — A large evergreen tree, with large 
dark green leaves; rather slow in growth but making a fine . 
shade tree; tender to frosts whilst small. Seeds. 

Ule(B europo^us (Furze, Gorse or Whin). — This well known 
shrub grows well at Inyanga on the Eastern Border, about 6 
feet in height; evergreen; golden yellow flowers. Seeds. 

Viburnum opulus (Guelder Eose). — ^A deciduous shrub; 
height up to 4 feet, large heads of white flowers ; probably 
only successful on the Eastern Border. Cuttings. 

Washingtonia robusta (Cotton Palm). — A very fine hardy 
palm for avenues, or specimen purposes, and is fast growing; 
requires deep well-drained soil, and has done best on raised 
mounds. Seeds. 

Widfingtonia lohytei (Mlanje Cedar). — ^An indigenous 
coniferous tree, growing in the mountains of the Eastern 
Border, usttally to about 25 feet in Iteigbt, and about 6 inoHes 
diameter; tbe tree tbrives best where water is seeping around 
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its roots ; produces a fine and valuable timber, some of wliicli 
is used in Imt roofs at Inyanga and is as good after 25 years 
as the day it was cut. This conifer will coppice freely after 
the trees are felled. Seeds. 

Wigandia macrophylla. — A large-leaved strong growing 
herbaceous shrub ; height to 10 feet ; has large terminal cymes 
of purple flowers. The whole plant is covered with fine spiny 
hairs, which if touched are very irritating; reqxiires plenty 
of room to develop properly. Suckers. 

Wistaria chinensis (Chinese Kidney Bean Tree). — This 
well known climber, although odd plants grow well, does not 
flower very readily. Seeds. 

Zantedeschia africana (Arum Lily). — Although such a 
common plant in the Cape, this plant requires regular atten- 
tion to grow to perfection in this Colony, and is best grown 
in the shade house or verandah. A pretty yellow species (Z. 
melanoleuca, Engl.) is indigenous to the Colony, and very 
common. Division of roots. 

Zitherlyllum $p. — A large shrub, growing to about 15 feet 
high, and spreading leaves something like Lagerstrcemia 
reginm, which turn a lovely brownish-yellow colour before 
falling in winter. Cuttings. 
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Pressure.— Mean barometric pressure was uniformly about 
0.5 mb. below normal. 

Temperature —Mean maximum temperatures were well 
aboYe normal, except ixi the north, and the mean minimum 
temperatures were generally below normal. 

- Humidity.— Dew points were well below average: in the 

vsouth and average in the north. 

Eainfall.— llain failed very badly in the south and west 
and was nowdiere up to normal. The average over the whole 
country amounted to. 1.4 inches, or 3 inches below normal. 
The total shortfall for the season is about 4.5 inches. This 
has been very unevenly distributed, 

A great part of the country, Gatooma and the Midlands, 
Matabeleland, Yictoria and Melsetter have received less than 
three-quarters of the normal amount, while Makoni, Salis- 
bury, Lomagundi and the north are up to or above normal. 

Most of the rain fell during the first half of the month. 
The north and north-east portions of the country received 
more than other parts, and the Salisbury-Mazoe area was the 
most favoured. 

Equatorial air covered the country on the 1st, and gave 
thunderstorms and rain fairly generally. Maritime air 
covered the south on the 2nd, extending northwards on the 
3rd. Further rain occurred in the north on the 2nd and 
showei's on the 3rd and* 4th. 

An easterly current with a wude vSweep over the Indian 
Ocean then set in. The dewpoint of the air was fairly high 
and showiers fell in parts. The current ceased on the 9th and 
thunder conditions prevailed until the 11th. 



WEATHER BTJREAF. 


401 


On the 12th a tropical cyclone developed over the Indian 
Ocean near the north-eavst coast of Madagascar, and at the 
same time a dry south-east current set in to the south of 
Madagascar, affecting Southern Bhodesia. Fair weather then 
prevailed in the south, hut scattered showers continued in the 
north and east for a few days. The tropical cyclone soon lost 
its violent centre, hut a low remained in the region of the east 
coast of Madagascar, and the air supply to Southern llhodesia 
continued from the south-east until the 20th. Dewpoints were 
fairly low, and Aveather contiiuied fair Avith irregular air 
movements until the 25th. 

On the 26th there Avas again an onset of south-east winds 
with rapidly rising pressure. Driz^sle occmrred over the soAith 
end of the Eastern Border, and showers in the north on the 
26th and 27th. On the 29th the current was directed toAvards 
the coast of Madagascar, and a deep low developed over the 
south* coast of the Union on the 30th, resulting in a SAving 
of the AAund to E.N.E., Avhich gave rise to a few shcAA’-ers in 
the north and east. 


PEECIPITATIOK. 


Station. 

Inches. 

Normal. 

No. of days. 

Beitbridge ... 

0.20 

1.58 

1 

Biiulura 

4.20 

4.95 

14 

BulaAATiyo ... 

0.09 

3.81 

2 

Ohipinga ... 

0.60 

7.91 

9 

Eniceldoorn 

1.12 

4.03 

2 

Fort Victoria 

1.00 

3.02 

4 

(jAvaai Siding 

1.08 

3.39 

2 

ClAA^anda 

0.09 

3.00 

1 

Gwelo ... 

0.94 

3.39 

0 

rv' 

Hartley 

1.27 

4.35 

. 7 

Inyanga ... 

2.90 

. 5.44 , 

0 

Marandeilas ... 

2.01 

5.89 

8 

Miami 

4.74 

4.77 

12 

Mount Darwin 

1.90 

8.66 

7 

Mount Hnssa ... ... ... 

4.81 

9.80 

20 

Mtoko ... 

... 2.65 

3.64 

7 

New Year’s Gift 

1.55 

3.74 

8 

Nuanetsi ,,, 

Nil 

2.45 

0 
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Station, 

Inches. 

Normal. 

No. of days. 

Pliiiiitree 

0.84 

2.82 

3 

Qxie Qiie 

1.37 

3.89 

2 

Exisape 

2.93 

5.06 

6 

Salisbury 

... *3.37 

4.47 

11 

Shabani 

0.50 

4.05 

1 

Sinoia 

2.71 

4.11 

11 

Sipolilo 

4.97 

4.04 

10 

Stapleford 

4.03 

11.23 

18 

TJmtali 

1.68 

5.23 

9 

Yictoria Falls ... 

0.15 

3.84 

3 

W ankle ... 

0.23 

3.01 

2 

Abercorn 

9.45 



17 

Broken Hill 

1.80 

— 

6 

Clioma 

1.53 

— 

4 

Fort Jameson 

6.98 


12 

Fort Roseberry 

4.94 

— 

9 

Isoka ... 

... 10.04 

— 

17 

Kapiri Mposbi 

3.81 

— 

11 

Kasama 

9.04 

— 

18 

Livingstone 

0.10 

— 

2 

Lundazi 

7.91 

— 

13 

Mazabuka 

3.68 

— 

7 

MkusM 

3.37 

— 

10 

Mongu 

2.49 

— 

9 

Mpika 

8.87 

— 

18 

Mporokoso 

7.32 

_ 

18 

Mufilira 

... 13.15 

— 

17 

Miimbwa 

1.22 



fv 

( 

Kdola 

5.31 



14 

Petanke 

5.72 

' 

13 

Senanga ... 

1.02 

— 

5 

Sesbeke 

0.06 

— 

1 

Shiwa Ngandu 

... 12.12 

— 

18 
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Southern Rhodesia Veterinary 
Report. 


PEBEUAEY, 1938. 


DISEASES. 

Anthrax was diagnosed on the farm Lochinvar, Victoria 
district. Mortality : Eight Tiead of cattle. 

African Coast Fever diagnosed on farms Petmsville and 
Geliik, Melsetter native district. 

TIJBERCITLIN TEST. 

Twenty-one hnlls were tested upon importation with 
negative results. 

MALLEIN TEST. 

Eleven horses, 25 nuiles and 12 donkeys. No reactions. 
IMPORTATIONS. 

From the Union of South Africa : Bulls 20, mules 25, 
horses 11, sheep 253, pigs 3. 

From Northern Rhodesia: Bulls 1. 

From Bechuanaland Protectorate: Sheep 1,230, goats 40. 

EXPORTATIONS. 

To Northern Rhodesia : Oxen 48, bulls 15, cows 9. 

To Portuguese East Africa : Oxen 40. 

To Bechuanaland Protectorate : Donkeys 12. 

To Congo Beige : Pigs 3. 
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EXPORTATIONS— MISCELLANEOUS, 

To tke United Kingdom in Cold Storage : Ckilled beef 
quarters, 2,171; frozen boned beef quarters, 1/396; kidneys, 
236 lbs. ; tongues, 1,168 lbs. ; livers, 5,694 lbs. ; hearts, 749 
lbs.; tails, 502 lbs.; skirts, 1,761 lbs.; shanks, 2,730 lbs. 

To Northern Rhodesia in Cold Storage : Beef, 83,380 lbs, ; 
pigs, 112 lbs. ; veal, 211 lbs. 

To Congo Beige: Beef, 146,705 lbs.; mutton, 532 lbs.; 
pigs, 1,213 lbs.; veal, 2,256 lbs. 

Meat Products. — Prom Liebig’s Factory : Corned beef, 
104,040 lbs.; premier jus 2,354 lbs. 

G, C. Hoopee Shaupe, 

Chief Veterinary Surgeon. 
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SOUTHEEN EHODESIA. 

Locust Invasion, 1932-38. 


Monthly Report No. 64. March, 1938. 


The Red Locust (Nomadacris septemfasciata, Serv.) has 
been reported, in the hopper stage only, from the following 
districts during the month, namely. TJmtali, Melsetter, 
Bildta, Insissa, Matobo, Loinangundi and Sebungwe, but 
repressive measures have continued in other districts men- 
tioned in last month's report. 

The outbreaks on the whole have been localised, crops 
have been effectively protected and the hopper bands have 
been, or are being, destroyed in all accessible localities. 

The spraying method has been used exclusively for all 
larger scale operations in the field, but the baiting method 
recently developed in the Union of South Africa has been 
tried out, pax'ticularly in reference to hoppers hatching in 
cultivated lands. The latter method has given good results 
in certain circumstances, but it is felt that considerably more 
experimentation is needed before reliance can be placed on it 
for extensive field operations. Rainy weather appears to affect 
the results of baiting more than thovse of spraying, and the 
weather was very wet dxiring the period when the experiments 
were carried out. The advantages of baiting for general use 
are, therefore, considered to be still doubtful under tropical 
conditions, when operations against hoppez's haye generally to 
be carried out during the rains. 


Rupebt W. Jack, 

Chief Entomologist. 
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Editorial. 


ContrihuUons and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor, Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Works, Ltd., Bose 431, Salisbury. 


Livestock Improvement Scheme.— Stockowners are advised 
that applications for assistance towards the purchase of bulls, 
rams, boars or registered female stock in terms of the above 
scheme, during the twelve months ending March 31st, 1939, 
should reach the Secretary, Department of Agriculture and 
Lands, P.O. Box 387, Salisbury, not later than June 30tli, 
1938. 

The stock improvement scheme has for its object the pro- 
vision of means by which stockowners in the Colony may 
obtain financial assistance from the Q-overnnient, in order to 
improve their herds or flocks. 

The method of management applied to an applicant's herd 
or flock and the general condition of the animals will be 
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regarded as tlie primary factors determining whether 
assistance should be accorded or not. Special consideration 
will be given to the condition and growth of the yoxing stock. 

A copy of the conditions under which these grants may 
be made, together with the necessary application form, can 
be obtained from the Department of Agriculture and Lands, 
P.O. Box 387, Salivsburj. 

These grants provide for a contribution by the Govern- 
ment of a certain proportion of the purchase price paid by 
approved applicants for approved stock. Such stock must be 
approved prior to purchase by the applicant unless otherwise 
j)reviously arranged with the Department, 

Any stockowner who has stock for sale which is likely to 
be suitable for this scheme is urged to send full particulars 
of the animals for sale to the Secretary, in order that the 
necessai’y inspection may be arranged and information in 
regard to these animals may be brought to the attention of 
enquirers. 


Anthrax Vaccine.— Outbreaks of anthrax occasionally occur 
where there has been no infection for some years, and the 
only known preventative is by the inoculation of infected 
animals and of all animals which come in contact with the 
infected areas. The vaccine used is prepared at the Veteri- 
nary Laboratories, Onderstepoort, and on account of the heavy 
mortality in cattle and the serious danger of human infection 
the vaccine was, for a time, issued free of cost. 

The increasing demand by stockowners, however, meant 
increased staff and a heavy expenditure, so the Union Govern- 
ment is now compelled to make a charge. This is at present 
10s. per 100 doses, and although there are other expenses 
involved in importing the vaccine, the Government has 
decided that in future anthrax vaccine will he supplied to 
farmers at the initial cost, i.e., 10s. per 100 doses. Applica- 
tions for the inoculation of cattle against anthrax must be 
inade to; the CM Veterinary Surgeon^ Salisbury^ or to the 
Pistrici Veterinary 
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Cashew Nut OiL— The cavshew’' oil, which is extracted from 
the shells of the raw nuts during the i)rocess of roasting, has 
many yaluable uses. At one time it was employed only by the 
natives, but much work has been done in recent years with a 
view to its industrial utilisation.- Processes have been devised 
for using it in the preparation of different kinds of varnislies, 
insulating coatings, moulding compositions, inks, etc. During 
1936 large quantities of the oil %vere exported from India, 
principally to the United States and Germany, and one com- 
pany with factories near Quilon is planning to produce 200, 000 
gallons of shell oil annually. In view of the growing demand 
for the oil new methods for its extraction are heijig developed 
so as to prevent the large wastage incurred in the ordinary 
treatment of the nuts. 

In India, where the »shell oil is sold locally at the rate 
of Es. 1 — 8 — 0 per maund of 29 lbs., it is in demand as a 
lubricant for country boats and has the valuable property of 
preventing damage by white ants when painted on furniture, 
books, and similar perishable articles. The oil is also Used 
by fishermen as a preservative for their nets. The villagers 
maintain that cashew shell oil is a valuable specific against 
leprosy, that dreaded scourge of the East, and there is evidence 
from medical men in the districts that the oil is efficacious in 
the treatment of this disease. 


Olarifiiad Butter (dhee) in AMca.—According to a report in 
the latest number of the Bulletin of the Imperial Institute 
the manufactui^e of clarified butter is likely to develop on a 
large scale in Tanganyika, Gambia and the Sxxdah. Commer- 
cially it is knowm as clarified butter to distinguish it from the 
ghee which is commonly prepared by the natives. The 
Departments of Agriculture in various African Colonies, 
including Nyasaland, are endeavouring to build up an industry 
with the assistance of their Yeterinary Officers. In the 
Musoma district of Tanganyika 700 tons of ghee was made by 
the natives during 1936 valued at £37,450. Modern separators 
are now in common use by the natives in that Territory. There 
is a good demand for this product not only in the TerritoTy 
but for export to the neighbouring countries. 
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The clarified butter for export is now produced in modern 
factories whicli are ahuost entirely under file control of tlie 
United Africa Company, Limited. Cream is collected from 
the natives and ripened at tlie fac^tory. It is then put into a 
container furnished with a. water jac.ket and slowly heated to 
a temperature of about S0°C. 

When the curd precipitates, the fat is filtered through a 
filter with cotton wool disc. The filtered fat is then placed in 
a second container, heated to 65°C., and kept at this tempera- 
ture for about 20 to 30 minutes to evaporate the moisture. The 
fat is then refiltered into sterilised containers, and after being 
allowed to cool, is sealed for storage. 

It is important that the moisture content should not 
exceed 0.2%, otherwise the clarified butter turns rancid. 

There is a good demand for ghee in Grreat Britain, present 
prices c.i.f. London, being from about £65 to £76 per ton, or 
even higher, according to quality (December, 1937). Quota- 
tions have varied in the last few years from as low as £50 to 
as high as £80 per ton, hut the bulk of the business has been 
done at prices ranging from £60 to £75 per ton. Prices tend 
to fluctuate with those of KTew Zealand and Australian butter, 
since ghee, though not recognised in England as an "'edible'’ 
fat in the ordinary sense, nevertheless competes with other fats 
for cooking purposes and ships’ stores. 


Pyrethrum in Kenya.— -An interesting *article on thia subject 
by Mr. V. A. Beckley, M.C., M.A., the Senior Agricultural 
Chemist of the Kenya Department of Agricxilture, appears in 
a recent Bulletin of the Imperial Institute. The growth of 
this industry in Kenya during the last few" years has been 
remarkable. In the 1933-34 season there were only 35 growers, 
and with less than 400 acres under this crop, the export was 
14’! tons. In the 1936-37 season 341 growlers from 4,624 acres 
supplied the local requirements of about 60 tons and exported 
in additions 975 tons. 

In 1932 it was ascertained by the early experimenters 
with^^t^^ crop that it would not flower below 5,500 feet. With 
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increasing altitude the percentage of non-flowering plants 
decreased until at 8,500 feet and over all plants produced full 
crops of flow^ers. It has been found there that the seed must 
be used as fresh as possible and that the seed-beds must not 
be planted too thickly so as to avoid damping off. The most 
common spacing employed in Kenj^a it 18 inches by 18 inches, 
but wider spacing has to be used if the w^eed growth is likely 
to be excessive and frequent cultivation necessarj". 

The propagation of pyrethruni by cuttings is very coni- 
luonly practised in Kenya. It is much quicker and cheaper, 
and w’hereas seedlings seldom flower earlier than six months 
after planting out, the cuttings produce flow^ers in from three 
to four months. 

The yield varies according to altitude. ^ At the lower limit 
of economic production, about 5,600 ft. -6, 000 ft., the yield 
Vvill be about 4 cwts. per acre, although local conditions at 
this altitude may send the yield up to 6 or 7 cwts. At the 
higher elevations, 8,500 ft.-9,500 ft., yields of 10-15 cwts, per 
acre are usual. 

In drying pyrethrum the fresh flower loses 75 per cent, of 
its weight. The removal of this large quantity of water has 
introduced many problems. 

In the early days of the industry, when individual plant- 
ings were a few acres only, it w-as fairly easy to dry the 
flow^ers in the sun or tinder cover. But now, when growers 
may have as many as tens or scores of acres as once they had 
acres, different methods have had to be sought. 

Aggravating the whole matter ivS the fact that the main 
producing areas are in a zone of heavy rainfall and some lie 
in the mist belt when, during the months of peak production, 
the countryside is enveloped in mist till well into the forenoon, 
and the sun may not be seen for weeks on end. Artificial 
•drying under such conditions is essential. 

As a result of representations made by the industry the 
‘^Sale of Pyrethrum Ordinance, 1985,^' was enacted. Under 
this Ordinance an Agency was established through the hands 
of which all pyrethrum must pass. A Board of Control w^as 
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also instituted, and, since everj^ pyrethruni g‘rower is forced 
to register liimself, the Board, being elected by the growers, is 
representative of the whole industry. 

Under the provision of the Ordinance growers must supply 
estimates of their crops. Upon these evstimates forward sales 
are made. Thus the pyrethrum is despatched to the user 
without delay. There is no accumulation of stores; the 
pyrethrnm reaches the buyer in as fresh state as is possible. 

Another function of the Board and the Agency instituted 
under the Ordinance is the grading of pyrethrum. At first 
there were only two grades, based upon appearance. Later, 
when it appeared that the quality of Kenya pyrethrum was 
deteriorating, three grades were laid down, depending on the 
proportion of immature and over-mature flowers. 
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Notes on Maize Weevil 

{CALANBBA OBYZAE, L.) 


By M. C. Mossor, M.Sc., Entomologist. 


In a sKort paper on an unusual outbreak of maize weevii(^) 
the present writer suggested.^ inter alia, that in 1937 maize 
weevil (Calanclra oryzae, L.) had become apparent in bagged 
grain earlier than usual, giving rise to fears of a serious out- 
break, but that. the final I'esult was an infestation of less than 
average proportions. Not only has it proved correct that the 
final infestation was comparative^ light in stored grain,, but 
the effects were also observed in maize lands during May> 
1938, the field infestation being decidedly sxxbnormal. 

In correspondence published in the April number of the 
JouniaK^), a request was made for figures to serve as an index 
of the field infestation near shelling dumps and farm maize 
stores in order to compare different methods of storing maize 
and of handling shelling dumps. The figures were to be based 
on a simple technique which was briefly described, and which 
had been in use for three seasons previously. It is now found, 
however, that the subnormal field infestation prevailing 
during the present season is not sufficiently severe to enable 
significant figures to be collected by the usual technique. 
Figures obtained by the writer during May were too low; for 
a comparison of the relative importance of different sources 
of field infestation. In some cases, of neglected shelling dumps, 
where significantly large figures had been obtained previously , 
zero readings were obtained this year. 

The exceptional dryness of the maize in 1937 interfered 
to a large extent with the prolific breeding of maize weevil 
until the maize had been able to absorb moisture after the 
commencement of the rains in November. In consequence 
there were fewer weevils to infest the lands, with the results 
described iu the preceding paragraphs. . 

Figures obtained during the present season, therefore, are 
not only of little value, but may even be misleading. For 
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instance, the inability to find weevil in the lands this year 
does not necessarily mean that the method of handling the 
nearby store or shelling dump has been responsible for the 
apparent absence of field infestation. But in normal seasons 
the technique is considered to be adequate, and will, there- 
fore, continue to be used. 

The present comparatively satisfactory state of affairs as 
regards field infestation should not be regarded as a good omen 
for the coming storage season. Although the initial infesta- 
tion will probably be less than is normal, the indications are 
that the inaize’^- contains more moisture than is usual at this 
time of the year. If this is so, unless the grain dries out 
rapidly before the Avarm w^eather sets in, it is expected that 
intensive breeding by weevil will commence early in the 
spring, leading to a normal weevil infestation. 

The present position might be turned to some advantage 
if the grain is dried as much as practicable before being 
stored. Pigeon-hole stacking as well as any other methods 
that may be convenient should be adopted. Drying will be 
especially desirable where grain is stored in bulk in tanks or 
silos, particularly if these are exposed to the direct rays of 
the sun. It is believed that the heating of one side of a tank 
by the sun^s rays drives some of the moisture from the grain 
on that side, and that this settles on the cooler side, giving 
rise to increased moisture in the grain there. If the grain on 
the cooler side is not fairly dry, the added moisture may 
render it sufficiently damp to cause moulds to develop and 
spoil it. It is desirable, therefore, that grain tanks be either 
erected under shelter, or else subsequently vshaded. In view 
of our geographical position, protection on all sides is 
preferable. 

EEPEEENCES. 

(^)Mossop, M. 0.: An Unusual Winter Outbreak of Maize 
Weevil oryzae, D.). Rhod, Agric. Journ,, 

XXXIV., 12, pp. 935 I 94 I, Salisbury, Dec., 1937. (Bxxll. 
1050). 

(®)Mossop, M. C. : The Maize Weevil Problem. Ibid, 
XXXV., 4, pp. 252-255, Salisbury, April, 1938. 

applies principally to the Mazoe Valley. 
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A Note on a Stem Rot of 
Sweet Peas. 


By’ J. C. F. Hopiaisrs, D.Sc., A.I.C.T.A., Senior Plant 
Pathologist. 


Wilting and death of sweet peas, which have recently 
emerged from the soil, occur commonly every year in Rho- 
desia and are invariably attiihuted to cutworm attack. In 
some cases losses may be very high, but nearly always the 
grower loses an appreciable number of his plants. 

Unsatisfactory growth of sweet pea plants has been com- 
plained of this season by numerous gardeners, and it would 
appear that climatic factors have combined to emphasise a 
common trouble. 

In other years wilting seedlings have been examined and 
found to be attacked by a soil-inhabiting fungus, Fusarmm^ 
which was not, however, specifically determined. 

This season the fungus has been isolated and determined 
as F'usmium Solani A^ar, Martii and its action in the plant 
tissues studied. 

Sweet peas, in Rhodesia, will not thrive when tempera- 
tures are high, but are yet tolerant to the normal sun tem- 
peratures of winter. Early planted peas this season germi- 
nated and grew well during a spell of cool rainy weather, but 
when the seedlings had produced one or two pairs of leaves 
above the cotyledons, a sudden hot, dry spell lasting for a 
few days occurred and immediately afterwards the young 
plants began to wilt. 

Seedlings examined in the Plant Pathology Laboratory 
showed pale brown or cream coloured lesions on the stems at 
soil level, and a fungus could be seen in the cells of the soft 
tissues. In advanced cases the stems were completely girdled 
and exhibited marked constrictions, whilst less severely 
attacked plants Avere only affected by a small depression on 
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one side. In some cases the cotyledons were attacked with 
the production of small pab' spots or else shriA'elling of the 
margins. 

The plants were immediately watered with Cheshunt com- 
pound and the disease arrested. Some plants died during the 
next few days and a second application. was given, hut the 
majority were not aSected any further and have subsequently 
grown normally. 

There seems to be little doubt that Fnsarmm Solani var. 
31artii is capable of causing a stem rot and wilt of sweet peas 
under the conditions recorded and that the disease can be con- 
trolled by watering with Cheshunt compound. 

To make Cheshunt Compound — Take 

2 ozs. copper sulphate (blue stone). 

11 ozs. ammonium carbonate. 

Grind each separately — especially the ammonium carbo- 
nate — to a 'fine powder and mix intimately. Place the mixture 
in an air-tight glass or earthenware container for at least 24 
hours, when it will take on a deep royal blue colour. 

Weigh out 2 oz. and dissolve in a little hot water. Bring 
up to 4 gallons (1 petrol tin) with cold water. 

This solution may be watered on to very young seedlings 
in tins without risk of damage and can be used at double 
strength on less delicate plants, if necessary. 

Difficulty may be experienced in crushing the 
ammonium carbonate, which is usually bought in hard lumps. 
A satisfactory powder can, however, be obtained by the 
of a prospector’s pestle and mortar. 
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Compost on a Mixed Farm 
in Kenya. 


By J. E. A. Wolbyche-M^hitmoee, Rongai, Kenya Colony. 


[Note. — It is lioped that the following article by a Kenya 
farmer, extracted from the East African Agricvltural Journalf 
may be of interest to onr readers, particularly those sections 
describing the types of skid and sweep employed by him for 
collecting the crop wastes. These labour-saving implements 
should be of value in this Colony for the collection of sunn- 
heinp and crop wastes for composting and also in making hay. 
The . skid should be of particular value in collecting maize 
stalks. It is unlikely that the system of water storage in 
sumps will be of much assistance to farmers in this Colony, 
except perhaps to tobacco farmers, who may prefer to make 
their compost dixring the dry season. The sumps would, 
however, require lining to make them water tight. — Ed.] 


There seems to be a common belief amongst farmers that 
composting is not worth the trouble, and that it is expensive 
and complicated. Several years of experience of composting 
at Rongai have satisfied me that the cost can be kept quite 
low and that the results are very encoxiraging. 

Composting on this farm at Rongai was started same 
four yeaz's ago, and was intended to follow somewhat the 
Indore lines, but with a less elaborate system of measurements 
to suit the type of labour employed. Some 300 tons were pro- 
duced the first year, and during the last twelve months we 
have made over 1,200, and we hope to work up to 2,000 tons. 
Two farms of about 2,700 acres are worked as one, and have 
1,100 acres under main crops and some 250 under a weed 
fallow. 

The first compost made was at the milking shed and one 
ox bomay both of which are situated me distance froxn the 
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water and tlie nearest fields, and it was soon apparent tliui 
mneli extra labour was wanted to get water and rougliage io 
tlie compost yards. We liaTe gradually been altering our 
metliods, and now are trying to arrange that all our fields 
bave water near tbem, and we are making most of tlie compost 
witbin 60 j’^ards of the edge of tbe field. We are gradually 
broad-base terracing tbe whole farm, and we collect the watei' 
off tbe terraces into small dams dug with dam scoops. These 
dams should, where possible, be a minimum of 8 feet deep, 
so as to provide water through the dry w’eather when the 
compost-making is in full swing * Depth rather than area 
should be the aim. 

We have on this farm about 190 working oxen, about 70 
cows in milk, and a dry and young herd of 100, The inanurt^ 
from the cows is only available for the time when they are 
waiting to be milked, but the rest of the cattle are in the 
yards about ten hours out of the twenty-four. We employ 
a permanent gang consisting of a cheap head boy and eight 
boys W'hose sole job is to keep the cattle supplied with bedding, 
to remove it and make and turn the compost. In addition, 
for at least six months of the year, we have two half teams of 
oxen, with four boys each, engaged on bringing the roughage 
to the yards. 

The roughage consists of any form of straw left l)eliind 
the combine, maize stalks, maize cobs, grass, Napier grass, 
weeds, Mexican marigold; in fact, anything w^e can get hold 
of. We are now making compost at six points on the farm, 
and as the land gets terraced hope to have water at about 
560-yard intervtals alongside the fields. The general lay-out 
will be to site the dams just far enough from the e<lge of tlie 
field to allow for a dump of roughage next to the edge, a 
cattle bovia about 15 to 20 yards square, and a comiiost yard 
about 15 yards wide between the homa and the dam. 

Loading straw and maize stalks on to w'agoiis is slow work, 
and we are now^ gradually getting away from them and using 
skids and sweeps, both of which save time and labour. Where 
the land is fairly smooth, a skid measuring 18 ft. by 14 ft., 
made of gum poles, will be found much quicker than a wagon. 
The frame is of four poles lengthways and five across, bolted 
at all joints wdth half -inch bolts and further stiffened with 
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two diagonal stays at eacli end. A few wires may be stapled 
on top if tbe roiigbage is rather short. Two ropes, about 45 
feet long and about one inch diameter, are attached to the 
front end and allowed to trail over the frame, being kept 
apart by a pole about 7 feet wide at the rear end. From half 
a team to a full team are required to pull the skid, according'^ 
to the weather and the roughness of the ground. 

This skid is dragged alongside the wind-rows and boys 
throw the roughage on to it. When the load is comjpleted 
and drawn to the dump the oxen are unhitched from the 
front and attached to the two ropes, which ai'e now brought 
from the back over the top of load. The load is rolled off 
complete as the oxen go forward. The oxen are again 
unhitched and can draw" the skid backwards from the dump. 
When making hay, a skid can bring up 12 to 15 tons j)er day 
with a haul of up to 300 yards. 

When the ground is more uneven and terraces have to be 
crossed a sweep on the lines of the tractor hay sweep employed 
in England can be easily made on the farm, and we have had 
one of these working for two seasons with oxen. 

A frame is made, preferably of sawn timber, about 4 in. 
X 4 in., but gum poles will do; length 4 ft., width 12 ft., 
bolted at the corners. An upright, about 3 ft. high, is 
mortised into the centre of the two 4 ft. sides, and is stayed 
by wires front and back. A top bar connects these two 
uprights, T\vo wheels, about 24 in. diameter, are mounted 
towards the outside of the frame, one on each side on short 
axles, so that the frame balances on them. Under this frame, 
and at aboxit 15 in. iuteryaLs across it, are bolted the long 
prongs for the vsw^eep. These are of gum poles, 10 ft. long 
about 3| in. diameter, tapering to 2 in. and shaped to a point. 
At the rear of the frame is bolted a stout pole, about 14 ft. 
long over all, which is used to help steer the machine. The 
balance should be arranged so that the sweep points rest 
lightly on the ground and can be raised easily by depressing 
the vsteering pole. 

Tw"o long chains are attached, one on each side of the 
vshort sides of the frame; they should be sufficiently long to 
alloAv the oxen to keep well clear of the points. Four oxen 
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are attaclied on eacli side, and are lead on eaeli side of tlie 
ATindroT\', tlie sweej) picking up tlie windrow as it goes along. 

Tile boys who lead the oxen have to take care that both 
lots go the same pace. A boy at the back holds the pole and 
can direct the machine to a certain extent. It takes the boys 
some time to get into the way of using the skid, but once 
they do so they can move a lot of roughage in the day. We 
hare found it quite economical up to 500 yards haul. 
Occasionally a point is broken, and it is as well to have a 
spare ready drilled, as this can be put in at once by removing 
the two frame holts. 

Our methods of making compost are fairly primitive, 
but the result after three or four months is a very serviceable 
article, though not so finely broken down as the Indore 
compost. 

The yards have about six inches to a foot of roughage 
thrown in to them, and the cattle break this down for a few 
days, when possibly another layer is added and broken down. 
This is then carried out on stretchers to the pits or heaps, 
where it is loosened and spread in layers about 6 in. deep by 
15 ft. by 15 ft. Wood ashes and some of the earth from 
under the cattle are added, together with a little compost 
from an earlier heap. We are now also using either bone 
rneal or Seychelles guano at the rate of about 15 lb. per ton 
of material, but a lot of our compost has not had this. 

The layer of material is now well watered, the water 
being thrown on with a sweep of a hevm (mason’s pan), and 
further layers ai’e added up to about 4 ft. 

Each heap has a numbered peg and is recorded in a book 
kept by the head boy, under the headings of the date of 
making the heap and first, second and third turnings, and 
date of taking to the field. It is thus easy to keep track of 
each heap. Under favourable conditions, the gang of boys 
can make one new heap and turn one or two more each day. 
This, of course, depends on how packed and wet the material 
in the: yard is. As far as possible we try to mix the various 
^ kinds of roughage, but quite often have only maize stalks. 
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When is comes to spreading on tlie field we nse an Ameri- 
can manure-spreading wagon, whicli we find very inucli more 
satisfactory than spreading from heaps dumped iii the field. 
We have had one wagon in use for ten years. They cost 
about £50, but are very well worth it, as the manure is spread 
quicker and more evenly, whilst the loading is much faster 
than when using a cart or wagon. Our wagon takes about 
1|- tons, and eight trips per day to a distance of a mile is not 
out of the way. The rate of application can be altered in a ^ 
moment by a lever. 

Prom ordinary farm estimates it appears that one ton 
of compost (without phosphates) will give an extra yield 
approximating to one bag of maize or its equivalent in other 
crops. This is being borne out by the experiments on the 
Government plots on this farm, where applications of 
compost in 1935 gave the following results: — (^) 



Yield in bags 
per acre. 

Per cent. 

Control 

13.3 

100 

3 tons... . 

16.6 

124.7 

6 tons..* . 

17.8 

133.7 

8| tons .. 

18.9 

142.1 

In 1936 the experiment was , replanted without any 
further addition of compost, and results were as follows : — 

f 

Yield in bags 
per acre. 

Percent. 

Control . . 

13.49 

100 

3 tons. . . . 

13.84 

102.6 

6 tons... . 

15.03 

111,4 

8 |* tons .. 

16.71 

128.8 


As our compost is costing us welT under Sh. 1/50 per ton, 
it will be seen to be a very profitable investment; this, of 
course, . does not take into account the added phosphates. 
The usual objection to farmyard manure, that it brings in 
weeds and couch, does not apply to compost, as the high teiii- 
peratures i^eached during the fermenting process effectively 
destroy weed seeds and also Smut and Pink Ear Eot spores. 

(i)East African Agricultural Journal, Yo. 11. , No. 4, p. 256, 1937. 
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Report of the Tobacco Research 

Board 

FOE THE YEAE ENDIHG DEOEMBEE 31st, 1937. 


By Ohas. K. Braiix, D.Sc.^ Director of Agriculture, 

and Ghamnan of the Tobacco Research Board. 


{Co7itin%ed.) 


PLANT PATHOLOGY. (Dr. G. M. Wickeiis). 

Parasitic Leaf Spot, — The following parasitic leaf spot 
diseases occurred on the Station during the season 1936-r3T : — 
Prog-eye, alternaria leaf spot, angular spot and (very rare) 
shot-hole caused by a species of Pliyllosticta. 

Prog-eye was generally prevalent, its severity being 
attributable to two factors — high rainfall (in particular the 
period 25th January to 27th February, when rain fell on every 
day but three, totalling almost 17 inches, with further spas- 
modic rains in March and early April), and insufficient barn 
aeeonxniodation which caused delays in reaping. 

x\lternaria leaf spot occurred rather generally, but infec- 
tion was very slight. Just before the first picking, records 
were taken of the occurrence of alternaria spot in tlie 108 plots 
of; the Plant Physiologist’s experiment on "^‘The effect of 
ITiosphorus, Nitrogen and Potash upon the yield, price an<l 
total value in tobacco.” The heaviest infection on any one 
plot of about 160 plants was one or two spots on each of six 
plants, and infections were found only on plots situated on the 
lower-lying’ north-east corner of the experimental area. 
Further ohseryation showed that in spite of a protracted rainy 
period no epidemic spread of the disease occurred. Infections 
were too slight to permit of the drawing of any valid coiiclu- 
with regard to the relative sxiseeptibility of ^‘heavy’’ 
and “light” plants. 
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Angular spot was first recorded early in January, two 
very small outbreaks occurring. One was in a plot of the 
Plant Physiologist’s experiment referred to above, and the 
other in one of the Tobacco Besearch Officer’s rotation trials. 
In each case the affected leaves were removed and copper lime 
dust applied to the affected and surrounding plants. No 
further trouble was expeiuenced until the beginning of 
February, a few days after the onset of the prolonged rainy 
period mentioned previously, when some further spread in the 
above plots was observed, and a slight outbreak also occurred 
in one of the Plant Breeder’s observation plots of Giant White 
Stem Orinoco. Affected leaves were removed as precautionary 
measures and in the normal process of reaping, and in spite 
of prolonged rainy conditions no serious spread of the disease 
occurred. 

Spraying versus Dusting.— During recent years, with the 
production of improved machinery and of dusts of greater 
fineness, the popularity of treating plants with dry fungicidal 
powders as opposed to liquid sprays has steadily grown. In 
general the main advantages and disadvantages of dusting as 
compared with spraying may be summarised as follows : — 

1 . Advantages. 

(a) Dusting requires less time, and less labour, for 

treating a given area. 

(b) Dusting can be done when the plants are dami) 
with dew, or shortly after showers and in lulls 
between storms. Spraying can he done only when 
leaves are dry. 

(a) No water supply is required. 

2, Disadvantages. 

(a) Dusting materials are more expensive than those 

for spraying. Against this, of course, must be 
set the cost of the extra labour required for the 
latter. 

(b) Deposits left after dusting are usually not as 

adhesive as those from spraying. 
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Consicleriiig tlie eouditions of tobacco growing in Rho- 
desia in particular advantages of dusting in seed-beds as 
against spraying are possibly not sufficiently great to com- 
pensate for tlie poor adhesiveness of the deposit compared with 
that left bv an efficient spray or wash. But in the field it is 
the writer’s opinion that both practical and economic consi- 
derations are so antagonistic to routine spraying, that if 
circumstances require the application of a protective fungicide 
to any appreciable area dusting must he adopted. 

With the foregoing considerations in mind, during the 
season under review two spraying and dusting trials were laid 
down with the following objects: — 

(a) To assess the relative value of dusting with copper 
lime dust and spraying with a wide variety of fungicides, in 
seed-beds and in the field, against frog-eye and any other 
parasitic leaf spot diseases that may naturalty occur, and 

(b) to compare the relative merits of various fungicides 
from the points of view of liahilit}?' to scorch the leaves, ease 
of preparation and application, covering power, and capacity 
of the deposits to adhere to the leaf surfaces. 

Biscussion of Eesults and their Practical Application. 

Field Spraying and Busting in General.— In the first place 
it should be noted that in the experiments described no appre- 
ciable control of frog-eye on reapable leaves resulted from 
any spraying or dusting, except a slight (and almost certainly 
uneconomic) control from the dusting on 27th January, 1937, 
and fair measure of control from certain sprays and washes, 
applied at the very heavy rates of 100 gallons per acre for 
spray and 200 gallons per acre for washes to rather large 
plants about a month before the first reaping. It need hardly 
be emphasised that such a rate of spraying is economically 
quite put of the question. There is the further point that in 
spite of heavy rainfalls following the spray application, spray 
deposits were still only too visible on the reaped leaves of 
plants washed with the very retentive home-made Bordeaux- 
monkey nut oil emulsion, rendering them commercially value- 
less, It is likely that if only light rains had been experienced 
' in this interval, as might well happen in other seasons, leaves 
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sprayed witli many of the other preparations might also in 
the same way have been commercially spoilt. On the grounds 
of danger to there being visible deposit on the leaves when 
reaped, and from practical and economic consideration, control 
of frog-eye by the application of sprays to reapable leaves is 
quite out of the question under Rhodesian conditions. 

Except in so far as benefit might accrue from a resultant 
checking of increase of infestation by the causative fungus, 
the spraying of small plants in the field can have no effect on 
the incidence of frog-eye and barn spot on the cured leaves. 
In any case, possible bulking up of infestation can be much 
more simply and cheaply checked b}* priming off and destroy- 
ing the small leaves before they reach the stage of carrying 
spots from which spores are being produced. It may be stated 
that there would appear at present to be no need at all to have 
recourse to the laborous and expensive operations of dusting 
or spraying in the field for the control of frog-eye or barn spot. 

But for the control of other parasitic leaf spot diseases,, 
in particular in districts of rather heavier soil where it is 
known that one or other of these diseases, if unchecked, may 
assume a serious epidemic form, spraying or dusting in the 
field may be of considerable value. 

Spraying versus Dusting in Seed-beds.— The earlier in the 
season that infection of alternaria spot, angular spot or wild- 
fire occurs the greater the chance that they may cause in the 
end considerable damage. For this reason (and also because 
treatment of the beds is relatively simple and inexpensive) 
regular routine spraying or dusting of seed-beds is desirable 
as a form of insurance. 

The most satisfactory results have been obtained by using 
commercial Bordeaux mixture in the form where the copper 
sulphate and lime are supplied in separate packages. 

Frog-eye and Barn Spot.— In considering control measures 
for these two diseases, or rather two manifestations of one 
disease, the following important facts must be borne in mind : 

1. For a disease such as this to reach severe proportions.,, 
two conditions must be satisfied. 
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(a) Conditions must be fayoiirable for attack of tlie host 
parasite;, and 

{h) tliere must be present in tlie inimediate vicinity of 
tlie host, abundant infestation. 

2. The onlj^ known means b3’‘ which infestation on the 
farm is rapidh:' increased is bj^' the production from spores 
from spots on the leaves, and these sj)ots only develop on leaf 
tissues that have reached a certain stage of maturity. 

The breeding of resistant varieties or selection of 
resistant strains, spraying or dusting, and modifications of 
climatic conditions imniediateh’^ surrounding the leaf 
surfaces by altering the spacing of the plants and by other 
methods, are the usual lines of control of parasitic leaf spots 
in general hj imposing conditions unsuitable for parasitic 
attack, is sought. 

At the pi'esent time there does not appear to be much 
hope of developing varieties or strains of tobacco of appre- 
ciable inherent resistance to frog-eye and barn spot, and 
spraying at anj" rate can be eliminated as a possible means 
of control for reasons previously put forward. 

As stated previously, experimental results have given a 
suggestion that the disease may be modified by the degree of 
spacing of the plants. Since evidence is growing that, 
neglecting the disease factor, more plants per acre than given 
hj the present usual 3 ft. x 3 ft. spacing may jirove profitabhv, 
the question of the influence of this factor on frog-eye and 
barn spot must be accurately determined. Experiments along 
these lines are planned for the coming season. 

But by far the greatest promise of econoinicalfy control- 
ling the disease lies in two methods — reduction of infestation 
by periodic removal and destruction of unwanted lower leaves 
for curing at a stage sufficiently mature for curing but before 
thej" have developed frog-eye spots. 

From results of experiments carried out last season it is 
plainly evident that there exists, for each leaf, a stage of 
maturity at which negligible frog-eye infestation is apparent 
but which yet is sufficiently advanced for the leaf to he 
curable. Leaves cured at this stage, in spite of very abundant 
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frog-eye infection in the land and conditions ideally suited 
for spread of the disease (the leaves wex’e picked towards the 
close of the protracted rainy sjxell referred to previously) came 
out of the barn relatively clean. 

The question of how high to prime — that is, how much 
bare stalk to leave — is frequently raised. But this question 
completely misses the point. After the plants are set out in 
the field, the first leaves that develop remain small and are 
commercially valueless. The object of priming is to remove 
and destroy these useless leaves before they reach the stage 
of maturity at which frog-eye spots develop. After the 
development of these small leaves there is a rather sharp 
transition stage to leaves suitable for curing. These ripen 
progressively upwards, and if every leaf is picked at the right 
stage it seems evident that whatever the climatic conditions a 
crop of clean leaf should be obtained. Obviously then the 
only economic height of priming is that given when the useless 
leaves are removed but all commercially valuable leaves 
retained and in due course reaped and cured. 

The removal and destruction of all unwanted leaves before 
they become mirseries for the I'apid propagation of the caxisal 
organism, and the reaping of every leaf in the field at the 
specified stage, are, of course, counsels of perfection. It 
remains to consider what factors effect the degree to which this 
ideal can in practice be approached. 

A factor of very considerable importance is that of unifor- 
mity of plants in the field. If plants of widely varying stages 
of development are present, it will obviously be necessary, if 
the object of priming is to be satisfactorily accomplished, to 
pxit labour through the fields at much more frequent intervals 
than if the crop is uniform. This not only entails more 
expense, but increases the possibility of appreciable spread of 
mosaic. 

But the most important factors are the availability of 
labour and of barn accommodation. Owing to lack of either 
or both of these, it frequently happens that a field is not reaped 
xintil as many as three or four leaves per plant have ripened, 
and of these the lower leaves at least are abundantly infected. 
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Controlling frog-eye by increasiiig tlie frequency of 
reaping in tlie field of tobacco demands ratlier more labour, 
and on many farms more barn accommodation. Tbe ^Yriter 
considers tliat, taking tlie Colony as a whole, the increavsed 
cost would be very many times outweighed by the enhanced 
value of the cro]). For the coming seavson, experiments are 
planned to indicate the value of the suggested coninol 
measures and to determine how far in practice the ideal may 
economically he approached. 

Mosaic.-— Of the diseases affecting tobacco in Ilhodesia, 
none is the subject of such confusion and uncertainty among 
farmers as mosaic. This is perhaps not surprising, since so 
much stress has been laid on native snuff as a source of 
original infections, and the operation of priming as a means 
of spread that the possibility of there being other important 
sources and methods of dissemination has been rather over- 
looked. Frequently it happens in practice that occurrences 
and spread of the disease cannot reasonably be explained on 
these lines : an example of this occurred on the Station during 
the past season, as will be indicated later. 

In no seed-beds was any mosaic disease visible at the 
time that seedlings were removed for planting out. ThivS 
freedom from visible disease at this time was undoubtedly 
due to somewhat thin sowing of the beds so that no later 
thinning was necessary. 

Some two or three weeks after the l>eds liad been picked 
over for planting out, an appreciable proportion of tht^ 
seedlings left in the beds were seen to be infected, certainly 
largely if not necessarily entirely as a result of bandling 
during picking. As the transplants ‘^came away^’ in the lands 
a proportion was seen to be infected. In many cases these 
early infections were rogued out, and fresh seedlings, from 
untouched beds where possible set in their place. 

In spite of thorough application as far as practically 
possible of the usual precautionary measures— frequent 
washing of hands at seed-beds and in the lands, and separate 
priming of visibily diseased and healthy plants— with 
incidently more supervision than is usually available on the 
farm, considerable mosaic was present in the lands. In one 
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land of about 4|- acres where accurate counts were taken, 23% 
of the plants had become infected before topping. This land 
was by no means the most afiected. 

Either, therefore, the above methods are in practice far 
from completely efficient, or there exist other sources of 
infection and means of spread of the disease, not controllable 
by- these methods. Before complete control measures reason- 
ably applicable under Rhodesian conditions can be worked out 
it is essential that the relative importance of all possible 
sources of infection and means of spread be known, 

A. Possible Sources of Infection. 

1. Perennial weed hosts. 

2. The soil. 

3. XJncured field refuse. 

(a) Infected mots left in the soil. 

(?>) Infected, leaf and -stem refuse left lying 
about. ^ ' 

(c) Native snuff, 

4- Cured leaf. 

(a) Tobacco scrap fro^n barns, grading sheds, 
etc. 

(h) Processed tobaccos — cigarettes, pipe tobacco, 
snuff, etc. 

B. Possible Agencies of Spread. 

1. Operations involving handling of the plants. 

2. By implements during cultivations. 

3. By insects; in particular leaf chewing insects. 


NEMATODE INVESTIGATIONvS (J. G. Collins j. 

Examination of River Water.— In the annual report for the 
season 1935-36 reference was made to a series of experiments 
being carried out to determine whether or not water from 
certain streams is a source of introduction of the Tobacco 
Boot-Knot Nematode (IL Cornu) to tobacco seed- 

beds and thence to the lands. The experiment has now been 
completed and the concliisions arrived at as follows: — 
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Conclusions. — (1) It is to be inferred from the results 
obtained that water from boreholes and wells does not contain 
TL marioni. 

(2) The results obtained prove that river water, at least 
when containing silt and soil scraped in from the banks of 
the river, is a source of infection. Although only a small 
percentage of plants showed signs of infection, the results 
may be regarded as significant when it is realised that the 
number of eggs produced by a single female //. inariom is 
very considerable indeed, Godfrey and Oliveira claim to luive 
found as many as 1,200 eggs in a single egg-mass where host, 
soil and temperature conditions were optimal. Further, it 
mnst be remembered that pathenogenetie reproduction is 
quite normal and regular. A knowledge of these facts makes 
it easy to appreciate what an important source of trouble even 
a single female U, mwrioni is capable of being when intro- 
dxiced to a tobacco seed-bed. 

It must also be realised that the amount of water use<l 
in the experiment was negligible compared with the tremen- 
dous volume used by a tobacco growler during the seed-bed 
season. It would be reasonable to expect, therefore, that if 
a few H. marioni are fotind in a gallons of water thci'e 
will he many more in thousands of gallons. 

The fact that eelworm occjuiTed, not in clear runniug 
river water, but in river water containing silt and soil washe<l 
and scraped in from the banks — and bearing in mind ibut 
H. marioni is capable of being drowned if kept in water for 
two weeks or more and that therefore water is not its Imbitat ' 
tends to show^ that the eelworm must be scraped into the water 
from the banks where they are living on the roots of weeds. 

A survey must he made of the vegetation growing on the 
banks of rivers, and certain weeds have been found to harbour 
marioni. 

A possible and cheap measure of control suggested by 
these findings is to erect a bridge or w’alk leading well into the 
river, and so constructed that natives can draw water for the 
seed-beds from the centre of the river where it is clear, and 
avoid disturbing the earth on the hanks. 
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There is the possibility, howeyer, that they might be 
induced, when white supervision is lacking, to avoid making 
use of the bridge and instead fill their buckets from near the 
banks; to prevent such practice the banks of the river adjacent 
to the pools from which the water is being drawn should be 
fenced off with bush poles. 

As an additional inducement to draw water from the 
centre of the river, the bridge should be made sufficiently 
strong and sufficiently wide to dispel from the native mind 
any fear of accident, and should be constructed at such a 
height as to render the drawing of winter an easy operation. 
When determining the optimum height at which the bridge 
should be built, consideration should be paid to the maximum 
height which the river attains at that particular place. 

Equal success might be expected from a pump situated 
in the centre of the river and fitted with pipe lines leading 
to a reservoir in the seed-beds site. 

This latter method, though being more expensive, would 
undoubtedly be the more convenient. 

Note * — ^It may be well to note here that although river 
water has been shown by the above experiment to be a source 
of introduction of root-knot nematode, it is by no means the 
only source. The writer has observed infestation on first year 
land on a farm where the seed-beds received water from a 
borehole, and where close examination of the seed-beds showed 
them to be free of the pest. Further, as there w^as no possible 
chance of infection having been washed on to the land in 
question from some other infected area, the most feasible 
vsuggestion is that eehvorm wrere already in the land, living 
on w^eeds, before the tobacco was planted. 

Treatment of River Water,— (a) By means of Chemicals , — 
In this connection various chemicals have been tried, includ- 
ing potassium permanganate iodine, sulphate of copper, alum,, 
calcium hypochlorite, phenol formaldehyde and KeroL None 
of them is suitable from the practical and economic point 
of view. 

(6) By means of Sand Preliminary experimtots 

have been carried out to test the efficiency of filtering infected" 
water through sand filters. Sand of varying degrees of 
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coarseness lias been tried, and it is found that though a less 
depth of fine sand is required than of coarser sand, the fine 
tends to become too compacted after relatively little use and 
greatly retards the rate of flow of the water* Coarse sand 
(building sand) gives satisfactoiy results when used at a depth 
of 30 inches. 

Coarse sand to a depth of approximately 30 inches, with 
a layer one inch thick of fine sand super-imposed, has not 
proved superior to the coarse alone, for before long the fine 
particles get Tvashed deeper down into the coarser and no 
appreciable difference can be noted. 

It now remains to design some suitable type of filter which 
can be built relatively cheaply on the average farm. It will 
also have to be determined as to how often the sand will 
require to be^ changed when the filter is used on an extensive 
scale. Perhaps a chemical could be found, the use of which 
wuuld obviate the necessity of changing the sand. 

Chemical Treatment of Infected Soil.— Barium fluosilicate 
(11 ozs. to 16 sq. yards), 8eekay soil fumigant (a heaped tea- 
spoonful in holes 18 inches apart) and sodium cyanide at the 
rate of 600 lbs. per acre were tried for treating infected soil, 
but none of these treatments was effective in killing the 
eel worm. 

Notea on Trap Crops,— (1) Both sunflower and kafiir l)ennH 
are very satisfactory as trap crops, as they germinate readily 
even under relatively poor moisture conditions. 

(2) Although both crops are highly susceptible to attack 
by the tobacco root-knot nematode, sunflower is to be pre- 
ferred as a trap crop, because (£i) .its type of root system 
permits of it being more clearly or wholely removed froni the 
soil, (b) the presence of nitrogenous nodules on kaffir bean 
is liable to confuse the farmer who is not perfectly familiar 
wdth galls produced by eel worm. 

(3) Four natives can carefully uproot eight acres with 
Ibqe^^ eight-hour day. This rate of working, of course, 
depends largely on the density of the trap crop, moisture of 

• the soil and texture of the sOii. 
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(4) Tlie heads of the hoes should be large so that the 
native can dig deej^ down into the soil and avoid cntting the 
roots. 

No conclusive results can, of course, be obtained until 
next season, when each of the plots wilh be planted with 
tobacco for purpose of comparison. 

Tobacco as a Trap Crop.— A plot 1/20 acre in extent and 
100 per cent, infestation was, for observational purposes, 
planted to tobacco as a trap crop. 

The tobacco was planted on the flat at a spacement of 
IS inches by 16 inches, and after an interval of 18 days the 
plants were carefully removed. The infestation was found 
to be 100 per cent. 

Thirty days later the plot was again planted with clean 
tobacco seedlings on the flat and at the same spacement as 
before, and the infestation count made on the 21st day, when 
all the plants were carefully uprooted, gave the astounding 
figure of 2 per cent., a reduction in infestation by 98 
per cent. 

iPour days later, however, the plot was check-row^ed at 
thirty-six inches with clean seedlings planted on ridges. A 
eoxint of 64 days later revealed the infestation to be 46 per cent. 

It was not possible to make further plantings owing to 
the lateness of the season. 

General Remarks.— Tobacco from the point of view of a 
trap crop is not a satisfactory plant owing to a number of 
reasons: — 

(1) It is so much dependent on rain at time of planting 
that only very limited number of the plantings can be made 
in the course of the season. 

j(2) It has to be planted out and therefore a more expen- 
sive proposition than a crop such as sunflower or kaffir beans 
whose seed can be easily broadcast, and germinates i*eadiiy 
even under relatively dry conditions. 

The additional expense is not only incurred in the actual 
planting operations, but also in the production of seedlings 
in seed-beds. 
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(3) Unless very closely planted it does not afford as deiivse 
a cover as sunflower, 

(4) Slioiild the young transplants be coming away well 
and be making j^roniising progress, there is the danger that 
the grower might become reluctant to uproot and destroy 
them and by so doing he would be increasing the eel worm 
population of the soil instead of reducing it. 

The only point in favour of tobacco as a trap crop is the 
readiness with which it becomes infested; hut in this respect 
sunflower may be considered its equal, and this latter is an 
easier and a more economical crop to grow. 

dotations.— The rotation and cultural practice experiments 
recorded last year have not reached a stage at which results 
are yet available. 

Determination of Host Range.— A large number of plots 
which the survey of degree of infestation carried out last 
season had shown to be seA^erely infested with eelworin, were 
sown this season to a varietj^^ of crops with a Anew determining 
which of these crops may he considered resistant and which 
are hosts. The following are the results obtained during the 
current season. 

Plants attacked by //. wai*ionL 

Kaffir beaus {Viffiia catjang), 

ilunga.’’^ 

l^igean pea {Cajanus indicm). 

Soya beans. All varieties commonly grown in this 
country, including Biltan, Black Non Shutter, 
Brocliete, Brown, Gaynga, Dixie, Duiifiekl, 
GosKen, Green, Herman, Mammoth Otoxi, 
Eokuson, Selictitons, Tirginia, "White INTon 
Shatter. (The variety Laredo is reported to be 
resistant.) 

Sunflower. 

Tobacco, 

plants not attacked by H, mafioni* 

Cowpea.— Monetta (almost invariably resistant), 
Brabham and varieties of Victor and. Iron, 
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Grasses. — Gonya Grass, ISTatal Eed Top, Purple Top, 
Biiffel, Eh.odes Grass, Eliodesian Sudan Grass, 
and Teff. 

Kaffir Corn. 

Kudzu Vine. 

Maize. 

Munga."^ 

Pea Nuts. — Valencia, Virgina Buncli, Masumbika, 
Jumbo. 

Soya Bean. — Laredo. 

Sunnliemp. 

Eapoko (Grain). 

VelTet Beans. — Somerset. 

ViTi. 

Wintersome. 

In addition to growing tlie aboTe crops on experimental 
land, tlie writer continued his surrey of weed hosts, and had 
opportunity of observing on farms that he rivsited, other 
plants that are hosts of Heterodera marioni^ These include : — 

Antirrhinum, or Snapdragon. 

Balsam. 

Beans. — Kaffir {Vigna catjang) and garden varieties. 
Cabbage. 

Carnation. 

Carrot. 

Cauliflower. 

Chrysanthemum. 

Cosmos. 

Lettuce. 

Peas. — Garden pea {Pisum satiwm, L.). 

Petunia. 

Potatoes, 

The following is a list of native weeds (the weeds were 
identified by Dr. C. K, Brain, to whom due acknowledgement 
is made) that are hosts of H. marioni : — 

Aewa leucxira, Moq. 

Aeschynemone, 

Amaranthm, 

Avuiranthn^ gmecizam, L, 
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C lea me monophylilo, L. 

Conyza, 

Gynura cernits^ Bentli. 

Hybiscus canobitms^ L. 

Ortliosiphon hracteosus, Bak. * 

Poly gala ahyssinion^ Fres. 

Senecio, 

Ve^vionia, 

Maize and Munga.*— A plieiiomenoti of great iuterevst is tliat 
maize Avliicli is xiniTersally referred to as being one of tlie 
crops most resistant to //. marioiii, was observed by the writer 
to be attacked on a farm in tbe Darwendale area. Diseased 
plants were considerably stunted in growth and produced few 
oi* very small cobs. Generally speaking, the galls were not 
easy to detect, although on sound roots they showed up quite 
well. This is the first instance on record of maize being 
attacked by marioni in Rhodesia- 

On this same farm munga was also found to be attacked. 
jSTo reference can be found in literature of this crop being 
hitherto reported in any country as a host of //. marioni. It 
was only on one particular field that infestation \vas observed, 
and the infestation here was not localised to any particular 
area but spread throughout the field. 

Another interesting point is that munga was one of the 
crops included by the writer among those he was trying on the 
experimental plots to see whether or not they were hosts. In 
these trials the munga was growm in a plot the nematode 
infestation of which was known to be 100%. Random samples 
(26 per cent, of the crop) were carefully examined, but not a 
single plant was found to be attacked. 

The munga in the field in question at Darwendale showed 
exceptionally marked dwarfing, the average height of plants 
being about four to six inches with only an occasional plant 
reaching normal height of four feet. 

1937-38 Programme of Work. — ^The following outlines give 
the programme of work planned for the present season as 
approved by the Tobacco Research Board 
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CULTUEAL INVESTIGATIOIfS (H, E. Ellis in charge). 

The following are to he continued:— 

(а) Topping trials. 

(б) Spacing trials. 

(c) Time and method of application of fertiliser. 

{d) Eotation trials. 

Ouring Trials.— Tests to he carried out in the curing 
chambers to investigate different methods of colouring, venti- 
lation, etc., using ethylene and acetylene. 

Complex spacing, fertiliser and variety trials in conjunc-^ 
tion with Messrs. Moffett and Thorpe. 

Mulching Trials.— Erom half to one acre of first-year land 
to he planted on the flat and mulched with at least two tons 
(dry weight) of grass mulch to the acre. The mulch to be 
applied after the first cultivation and compai'ed with a 
similar area of new land treated in the ordinary manner. The 
chemist to collaborate in keeping exact records of physical and 
chemical condition of these two areas over a series of j^ears. 

PLAINT BEEEBING INVESTIGATIONS (Dr. A. A. 

Moffett in charge). 

[a) Selection . — Approximately 40 strains or single plant 
selections will be tested in a single complex experi- 
ment. 

(h) Testing of New Varieties . — A large number of 
varieties previously tested have been discarded. The 
remainder, with new importations, will be grown in 
observation plots from bulked selections. 

(c) Nicotine Selection . — The strains of White Stem 
Orinoco previously used in this experiment have 
proved to he unsuitable and have been discarded. | 
New selections will be made in conjunction withj 
burning tests, etc. 

Mosaic Resistance.— This work shows considerable promise. 
Next season only the progeny from Jamaica Wrapper x 
A n»l)alema Avill be used. 
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Cytology.— Studies on tlie degree of structural liybiidiOv 
in strains Yarietied will be continued, as considerai)le inior- 
ination can be obtained on tbe varial)iUty occurring in 
tol>aceo from cyiologieal obserTiitions. 

Combined Experiments.— A seriewS of combined experiiuents 
lias been planned in conjunction with otlier technical officers. 

TOBACCO PLANT PPIYSIOLOGY (Mr. IL C. Thorpe in 

charge) . 

{a ) Fertiliser Etcyeriments, — The investigations eon - 
cerning varying amounts of nitrogen, phosphorus and 
potash upon the yield and quality of toliacco have 
proved of great interest and will be continued. 

{ h) 7'ahlet FertiUser, — This experiment is to be continued 
for a further season. The following are also to be 
continued : — 

Sources of nitrogen with and without liiue. 
Minor elements. 

Trials of commercial fertilisers. 

Ehodesian versus American fertiliser applica- 
tion. 

The coloured seed-bed cloth experiment and the 
Urease experiments are being discontinued, 
as they have given no results. 

Size and Shape of Flot,— An experiment is to lie curricMl 
out in conjunction with the Plant Breeder to ascertain tlu‘ 
most suitable size and shape of a plot for tobacco field 
experiments. 

PLANT PATHOLOGY (Dr. G. IL Wickens in cUarge). 

(a) Spraying versus dusting of seed-beds. 

(b) Frog-eye and barn spot. The influence of the follow- 
ing factors on their development : — 

1. Spacing and variety. 

2. Field hygiene. 

3. Frequency of reaping. 

4. Various priming practices. 
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( c) Mosaic. — Influence of tlie disease on yield and quality 
of tlie leaf. 

id) Tlie cliances of plants set in liills from whicli mosaic 
plants liaTe been rogued tbemselves developing tlie 
disease. 

(e) Tlie economic value of roguing mosaic plants and 
replanting at varying percentages of original infec- 
tion. 

(/) Tlie relative efficacy of various possible metliods of 
reducing tbe cliances of spreading mosaic from plant 
to plant when priming. 

CHEMISTRY (H. M. Murra}^ in cliarge). 

(a) A full analysis of cured leaf samples grown in 
different districts. 

(b) Investigations of seasonal distribution of nitrogen in 
soil. Comparison of virgin, second year, etc., soils 
as to plant food content (and possibly minor element 
content) and pliysical cbaracteristics. 

(c) Small scale lysimeter investigation of N.P. and K 

availability and loss, under standard fertiliser 
treatment. 

Investigation of tbe effect of ploughing’ under 
different green manures on soil nitrogen and liunnis 
content (in conjunction with Mr. Ellis). 

(e) Analysis of approximately 400 samples of leaf for 
]Sr., P., K., Cl, nicotine and resin (for Messrs. Ellis, 
Moffett and Tborpe). 

(f) Analysis of approximately 250 samples of sprayed 

leaf for copper content (for Dr. Wickens). 

BIOLOGIST. NEMATODE INVESTIGATIONS (J. W. H. 
Hoyy, M.Sc., in charge). 

(a) Filtration of infected river water. 

(h) Trap croj^ping. 

(c) Rotation. 

(d) Cultural operations. 

(e) Determination of host-range. 

Finances.— The estimates for the year ending 3ist March, 
1937, was £6,766, the amount aetxially spent was £5,720 
Ts. 6d,, and the amount charged to the Tobacco Resea rcli 
Timst Fund wuus therefore £360 3s. 9d. 
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The estimates for the year ending 31st March, 1938, is 
£5,876, and it is therefore anticipated that a sum of £438 will 
have to be met from the Trust Fund. 

The amount standing to the credit of the Tobacco 
Eesearch Trust Fund on January 1st, 1937, was £1,561 4s. Ud., 
the revenue from 1st January, 1937, to 1st December, 1937, 
amounted to £629 ITs. 6d., making the total £2,191 Is. 6d, 
The payments made during this period amount to £360 
18s. 9d., leaving a balance of £1,830 2s. 9d. 

It will be noted that no serious call has yet been made on 
the Trust Fund. The Government has decided, however, to 
constitute the Tobacco Research Board as a body corporate at 
the next session of Parliament. This will undoubtedly mean 
that the Board will have to rely to a greater extent on its 
own resources and contributions from outside sources Avill be 
absolutely essential if the research work is to be developed to 
meet the needs of the industry. 

Acknowledgments.— Owing to an unfortunate oversight a 
contribution to the Trust Fund from Messrs. Gallaghers, Ltd., 
in December, 1936, was not adjusted before the end of the 
year, and therefore not acknowledged in the report published 
a year ago. 

The Board wishes to record its appreciation and thanks 
to the following for contributions to the Trust Fund during 
1937 : — Messrs, the Rhodesia Tobacco Association, Mashona- 
land Tobacco Company, Andrew Chalmers & Co., Ltd., 
Gallaghers, Ltd., Imperial Tobacco Co., Ltd., and TJnited 
Tobacco Cos., Ltd. 

The Board wishes to record its appreciation of the able 
and willing manner in which all the staff on the Trelawnex^ 
Research Station have carried out their dtities (luring the 
3^ear. 
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Pruning of Plantations. 


By E. H. Fiistlay, B.A., Oxon., Division of ^orestr5^ 


There appears to be a considerable amount of misiinder- 
standing regarding the priming of young plantations and 
faulty treatment is not infrequently observed. It is therefore 
proposed to explain the accepted methods and the reasons for 
them as briefly as possible. 

Before attempting to discuss the operation two facts must 
be made clear. Firstly, treatment must be varied according 
to the known habits of the type of tree, and secondly, no 
unnecessary work is ever justified, more especially at a stage 
Avliere no remunerative return is obtainable. 

The faulty treatment already referred to is the lopping 
olf of the lower living branches of trees, this being done 
largely on the grounds that it will concentrate the vigour in 
the crown of the tree and more rapid growth will result. This, 
of course, is not necessarily the case, and a consideration of 
the functions of the leaves will readily explain the reason. 

Leaves act as — 

(a) Organs of transpiration ; the roots in order to obtain 
sufficient salts from the earth for the manufacture of plant 
tissues absorb a relatively large quantity of water, and the 
surplus is transpired into the air by the leaves. 

(b) Organs of respiration; they absorb carbon dioxide 
from the air and break this down into carbon and oxygen, the 
oxygen being released and the carbon retained. The energy 
required for this process is obtained from light which is 
absorbed by the chlorophyll in the leaves. 

(c) Factories for the formation of plant food: — this is done 
by the combination of carbon and salts in solution. 

It will therefore be seen that leaves are essential for the 
life of the tree. In nature, living leaves are normally only 
discarded wffien there is insufficient light to enable them to 
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fulfil tlieir functions, and it will therefore he seen that any 
}>nuiing of living branches only reduces the capacity of the 
tree to form food for its continued growth. 

Nevertheless, the forester aims at growing knot-free 
timber and his methods of growing the trees are designed to 
force the trees to prime themselves at a comparatively early 
age. He therefore attempts to obtain canopy, i.c., a closing 
together of the crowns of the trees as soon as possible by 
planting at a close espacement. 

Canopy serves several purposes. By shading the grountl 
it kills weeds and reduces evaporation, and it later excludes 
light from the lowest branches, which consequently die and 
are discarded to form a soil enriching mulch. 

The plantation thus has a coinparativety clean floor and 
is much less liable to fire damage. 

It is necessary here to mention the outer rows of trees, 
because these, owing to the fact that more light is available 
to them, maintain their lower branches. Such branches shoxild 
not be pruned even if inferior timber should result, bkniuse 
they provide lateral canopy and considerably reduce all the 
harmful effects of wind. 

To summarise it may be stated that avoidance of pruning 
living branches ensures: — 

[a) ilaxiiuum efficiency of the leaf area of the tree. 

{h) Foiunation of valuable canopy at an early age. 

(c) Weed growth is eliminated naturally aiul rapidly. 

{(1) Evaporation is reduced to a miniinuin. 

(f^) Less liability of fungal diseases entering tb rough, 
open wounds. 

(/) Less danger of fire damage. 

As a general rule farm plantations ivhieh are eBtablislie<l 
for the purpose of windbreaks, shelter belts and the produce- 
tion of fuel and poles, need no pruning. The object of pruning 
is to produce clean saw timber, and where the objects of a 
plantation do not eni'isage the production of saw timber for 
sale, pruning is simply a waste of time and money, and, in 
the case of windbreaks, of valuable protection. 
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PRUNING OF PU.VNTATIONS. 

Tke necessity and desirability of pruning* may novr be 
discussed. 

Eucalypts.— The commoner encalypts growing in this coun- 
try prune themselves naturally and easily at a comparatively 
early age when established under proper plantation conditions. 
Artificial pruning is therefore usually unnecessary and need 
only be confined to trees with more than one leading shoot or 
having abnormally strong side branches. In both cases it 
might still be desirable to abstain from pruning if the treat- 
ment would cause large gaps in the canopy, 

Oonifers.— Unlike the encalypts which when a branch is 
dead dispovse of it very rapidly, many of the pines, cypresses, 
etc., retain their branches for a considerable number of years, 
and although this is natural to the type, foresters have realised 
in recent years that they cannot afford to await the completion 
of the process. 

Under natural conditions, Le., in virgin forests, the 
conifers have been produced under conditions of great com- 
petition during possibly their first fifty years of life and the 
result has been that the side branches have died and in time 
been discarded. Subsequent growth over a long rotation has 
i‘esulted in a large proportion of clean timber with only a 
narrow central core containing knots. This has been discarded 
or sold as low grade timber. 

This method of producing timber is hardly practicable 
under present conditions in countries where afforestation is 
necessary to produce softwoods in a short time, so that it has 
become necessary to grow trees on short rotations, and to 
adopt artificial pruning in order to achieve knot-free timber. 

It is neither necessary nor warranted on the score of 
expense to prune all trees in a plantation, and the operation is 
therefore confined usually to selected trees of the class which 
will form the final crop, after successive thinnings have been 
made. 

This pruning is carried out sometimes to a height of 
tw^enty feet by various means, but is done in several stages. 
For example, the first six feet may be pruned, possibly when 
the trees are comparatively young, and two further prunings 
each of six feet or more may be carried out later. 
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Farmers are advised to consult tlie Division of Forestry 
before embarking on large scale pruning of conifens. 

Other Species.— Some forest trees sucli as Cedvela Umia, 
Jamrmida mimosaefoUa and Melia azedemoh, altliougb they 
produce valuable timber, generally produce branchy growth. 
The best method of pruning these is to rub ofl the buds before 
they become branches. This work should be carried out as 
high as the hand will reach, after which the trees will look 
after themselves. 

If it is not possible to rub off the buds, the branches must 
be pruned. In performing both operations care must be taken 
to leave sufficient crowns on the trees so that there will be no 
serious check in growth. 

General Notes on Pruning.— In all cases pruning must he 
carried out in such a manner as to leave no “snag^^ or pro- 
jection of branch beyond the bole of the tree, for it is obvious 
that clean timber cannot result until the whole of the snag 
has been covered by new growth. 

When the cut is made flush with the bole of the tree the 
scar is rapidly occluded by a stimulation of the surrounding 
cambial layer. 

Pruning is most satisfactorily carried out by means of a 
pruning saw. The cut should be as vertical as possible, i.e., 
parallel to the bole of the tree, and shoitld he made in two 
stages, viz,, a small first cut upwards from the undei*side of 
the branch followed by the downvrard cut which finally severs 
the branch. If the first cut is made from above there will be 
a tendency, for the weight of the branch to cause it to split and 
to tear the hark of the bole for some distance below its 
jxmction with the branch. 

Except in the hands of an expert, pruning with axe, 
billhook or other pruning device is not advocated, because of 
the liability to leave a bigger snag than is desirable. 

* Arboriculture.— No mention has been made about the 
removal of large limbs and operations designed to improve the 
shape of specimen trees, as this is properly arboriculture and 
UPt -forestry . 
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It will suffice to say that the same principles apply. Large 
scale removal of limbs should not be attempted at one time. 
Cuts should be made as near vertical as possible to prevent 
jnoisture seeping in to the wound, and when the cuts are 
large and unlikely to be occluded for many yeaxs, the surfaces 
should be painted over with tar or some other watei'proof 
compound. 

Summary of Becommendations. 

1. In eucalypt plantations leave trees to prune them- 
selves. Prune only the occasional double leaders and 
abnormally strong branches. Never prune outside 
trees. 

2. In coniferous plantations prune dead branches only. 
Prune only trees likely to form the final crop. 

3. With spreading trees such as the Cedrela toona, prune 
by removing lateral buds. 

4. If pruning is necessary, prune flush with the bole of 
the tree, and leave no projecting snags. 
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Eelworm in Tobacco. 


The following interesting letter lias been received from 
Mr. A. D. Collins, of Waterfall Estate, Tsiingwesi. We are 
particularly grateful to Mr. Collins for the trouble he has 
taken to supply us with the results of his careful observations 
and experiments. 

^‘General.— It has again been noticed that land inf ested with 
nematode has failed to produce a maize crop, A twelve acre 
field partly infected was planted to maize following two years 
of tobacco following virgin veld. The part of the land not 
infected gave a normal yield of cobs and the infected part 
practically no yield at all. Up to the time of writing no maize 
roots have been found with the eelworm nodules, but I have 
no doubt that these could be found by a systematic search. 


Tobacco Seed-beds*— A block of beds sufficient for forty 
acres were sown in mid-September and early October for 
planting out on the first rains. These seed-beds were situated 
on the Tsungwesi River and the water taken from the centre 
of a pool 5 feet in depth. Piers were built out into the pool. 
The rains broke late this season so that the plants had to be 
held back in the seed-heds and large ones discarded. No 
eelworm was foxmd in the seed-beds from these sowings and on 
transplanting to the lands no eelworm developed in the land. 


A second block of seed-beds were sown later on the same 
site (adjacent) and these were watered from the same pool 
before and after the rains broke. These developed eelworm 
in the beds and the beds were destroyed. 


This again tends to bear out past observations, i.e., that 
the risk of infestation is slight in the first seed-beds which are 
not watered from the river after the first flood waters come 
down. 


The seed-bed sites chosen at the sites of springs not near 
tobacco lands had no eelworm either in the seed-beds or 
planted out in the lands. Complete freedom. 
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Field Observations.—A 7-acre field wliicli had been slightly 
infested in the first year, badly infested in the second year, 
was again planted to tobacco with the object of seeing whether, 
by using a different system of land preparation, the field could 
be made capable of producing a fairly normal crop. A large 
number of plants were badly eaten down in a youngish stage 
by Koodoo and this affected the total yield, but the field pro- 
duced 3,600 lbs. of cured leaf. Eel worm was present in the 
plants over the whole field, but did not attack the plants to 
any extent until after reaping had commenced. In other 
words, the plants grew out as far as ske was concerned and 
the eelwornx affected the body of the leaf, the leaf curing out 
a light bright. The leaf from this field has been sold and 
realised an average of 13.73d, per lb. 

Throughout 230 acres of tobacco, of which 99 acres were 
second year land, very little eelworm was found on the second 
year land (present in 1936/37 crop) none whatever on 
first year land. This is put down to the seed-bed arrange- 
ments previously explained, and it is hoped, to the new 
cultural methods. As far as the latter is concerned, it is not 
entirely new in this Colony, but it has been approached from 
the point of view of eradication of eelworm and is considered 
by myself and those working here to be a possible solution 
to the eelworm menace and well worthy of experiment by the 
officers of the Experimental Station at Trelawney. 

I will now explain this method and put forward what I 
consider may be arguments in favour and reasons for trying 
out the scheme. 

Firstly, the life and habits of the eelworm were kept in 
mind. 

(1) That they died at a temperature of 105*^ and over. 

(2) That their rate of progress in the soil is exceedingly 
slo'w. 

(3) That they are usually distributed over the lands by 
flood water. 

(4) That if the plant is attacked at an early stage it 
hardly ever grows to more than 18 inches, but if at 
a late stage then a crop of bright leaf will be 
obtained. 
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So these facts were taken, together in fonnnlating a. 
programme and the following procedure adopted. 

Firstly, the land (second year) was plotighed to 9 inches 
depth and all second year land was ploughed prior to 
ISTovember 1st. 

It was assumed that the heat of the sun would kill any 
eelworm to a depth of 2 inches. 

Fertilising was carried out after harrowing of the indivi- 
dual blocks had been completed. The ordinary check-row 
chain w^as used and the fertiliser boys placed the fertiliser 
round each ‘^knot’’ of the chain. These boys were followed 
by a gang with hoes who built up a ^TiilF’ or mound over each 
lot of fertiliser. These hills were not mere scratches but a 
substantial hill with a base of approximately 1 ft. 6 ins. 

When the field was completed it was ready for planting. 
In theory these hills were made in order to comply with the 
four basic facts previously mentioned. 

The soil forming the hills was taken from the surface soil 
surrounding the fertiliser so that the hill was founded on 

9 inches of ploughed soil, of which 2 inches was reckoned as 
being free from eelworm. The soil brought to form the hill 
was most likely also free from eelworm, but if any boy struck 
his hoe deeply the soil so disturbed would be on the outer side 
of the hill. The hills were then composed of eelworm free 
soil ( ?) and had maximum humus content. If the hills were 
to become infected with eelworm it could only be by the 
eelworm travelling up from below (which it would not do prior 
to the rains as it would run the risk of being killed by the 
sun) or by wash soil in the rains. The hills overcome to a 
very great extent the risk of infection between hills by rain 
water, as they s|;and above the rain water and if the eelworm 
gets into the water* stream between the hills it would have to 
work its way into the hill either from the side or from below. 

With the coming of the rains the tobacco was planted out 
and in a few days became established. It was therefore 
growing well before the eelworm could attack it. It had six 
inches of surface soil before it reached the fertiliser and a 
further depth of nine inches of ploughed soil below in which 

10 develop an extensive root system. 
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It is considered that hills properly made isolate each 
plant so that the rLsk of infection from plant to plant is 
reduced to a ininianiim and surplus rain water is carried off 
between hills and the eelworm goes with it. If eel worm plants 
are inadvertantly planted o\it then they are at least less dan- 
gerous to their neighbours than when planted on the flat or in 
the ridge. An infected plant from seed-beds will only destroy 
itself. A clean plant infected in a hill will grow in the initial 
stages strongly enough to produce a payable crop. Where no 
eelworm is present the crop will derive benefit from the extra 
fine tilth of the soil, the better weeding, and in a wet season 
will not suffer from wet feet. 

A severe drotiglit has been experienced this year and 
plants on hills do not appear to be any worse off than those 
planted on the ridge. 

The opinions expressed here are not intended to be 
scientific nor even correct, but only the thoughts and efforts 
of a practical grower to solve a most difficult problem, and if 
the scientists will now work up these ideas ! think some good 
may accrue. In any case, the ;fcilth on the soil and the indivi- 
dual attention each plant receives automatically produces a 
better crop. 

Maybe a chemical mixed with the fertiliser may help, 

♦ 

If there are any points which I have not made clear I will 
endeavour to do so. In conclusion, I must say that I consider 
this the greatest advance made on this Estate after eight years 
of variotis experiments in crop rotations, ploughing, etc/’ 
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Common Diseases of Apples 

AND THEIR CONTROL IN SOUTHERN RHODESIA. 


By J. 0. P. Hopkins, D.Sc. (Loud,), A.I.C.T.A., and Aline 
L. Bacon, B.Sc,, Dmsion of Plant Pathology. 


In the issue of this Journal for August, 1937(^) a general 
description was given of the known diseases of apples occurring 
in Southern Rhodesia, and recommendations for control were 
made based on the information available at that time. 

During the past year considerable progrevss has been made 
in the investigation of apple diseases under local conditions, 
and satisfactory results have been obtained from preliminary 
spraying trials. It seems desirable, therefore, that the wider 
information obtained should be made known and an improved 
spray schedule recommended for use. 

CrBueral Oonsiderationd.—Observations in field and storage 
made during the pavSt year show that 

(1) The full significance of the microscopic fungus as the 
occasioner of disease does not appear to he grasped 
by the majority of apple growers, 

(2) Nearly all apple orchards carry a considerable amouni 

of dead wood. 

(3) Yery little attempt is being made to control diseases 

either by pruning or spraying. 

(4) Mildew infection is high in all orchardvS below 5,000 
ft. altitude, and in numerous cases paves the way for 
infection by die-hack fungi. 

(5) Marketed fruit contains an abnormally high per- 

centage of breakdown due to rots resulting from 
infection contracted in the orchard. 

(6) Where spraying schedules are followed and orchard 
sanitation practised, little trouble is experience! with 
the more common parasitic diseases. * 
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To sum up, it may be said that early planted trees are 
in most instances badly affected by such diseases as black rot, 
canker or die-back and are in need of immediate treatment, 
New plantings are relatively clean, but many show a 
dangerous amount of mildew. Where plant protection 
measures have been put into efficient operation, however, con- 
siderable improvement in trees can be seen within a short 
period, and this improvement is reflected in a reduction of 
fruit rots. 

It will therefore be to the benefit of the rapidly growing 
apple industry if efforts be made immediately to eradicate 
diseases from the old orchards and employ every reasonable 
method to protect the new plantings. 

Descriptions of Diseases. 

The more common diseases will now be described in detail 
and recommendations for their control made at the conclusion 
of this article. 

BXTTEEBOT (Glomerella cingulata (Stonem) S. & v. S.). 

On Branches. — This fungus causes irregular cankers to 
form, but appears to be rare on branches in this Colony. It 
has been recorded once following locust injury . 

On Fruits- — The first sign of bitter rot on fruits is a small, 
light brown sunken spot which rapidly, increases in diameter 
and may appear zoned. (PL IT., Fig. 7.) Shortly after the 
rot commences, small black blisters appear in the centre of the 
diseased area, spread outwards and are frequently arranged 
in concentria circles. The blisters increase in size, causing the 
sTdn to rupture, and pink, moist looking pustules of spores are 
exposed (PL II., Fig. 6). 

The disease may be present in the orchard or may only 
develop in storage. Infected orchard apples fall early or 
become ^ ^mummified’’ on the trees, the ' ‘mummies^ ^ being a 
source of infection to healthy fruit. 

BLACK EOT {Haplos^porella Mali (West.) Pet. & Syd.). 

On Branches- — This fungus, which is a wound parasite, 
causes a series die-back and canker on br^anches of apple trees. 
The chief place of entry appears to be untreated pruning 
wounds (PL I., Fig. 4) or other mechanical injuries. It may 
also penetrate through small areas of bark killed by mildew. 
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As tile name of tlie disease implies, tndgs and branches 
develop a characteritic black colouration. 

Tbe bark becomes rongliened into minute blisters by tbe 
fruiting bodies (pycnidia) wliicb develop underneath it. It 
eventually ruptures and the black pycnidia, containing the 
spores which cany the disease to healthy trees, can be seen 
in the cracks, or the '"skin’" may peel off leaving the pycnidia 
exposed. The bark in the diseased area is discoloured from 
reddish brown to black, and as the disease advances, the bark 
may split, the cracks so formed encircling the stem, the edges 
curling up to show the wood underneath. 

Very young infected branches do not appear to crack 
and peel to the same extent as older branches, but the many 
scattered fruiting bodies show up very clearly. 

On Fruits , — Truits affected by black rot show first of all 
small circular brown areas, which rapidly increavse in size, 
and soon a firm, spongy rot affects the whole fruit, as distinct 
from the soft pulpiness of bitter rot. It eventually becomes 
black and shrivels up, remaining on the tree in the condition 
known as ^^mummied.’^ 

A few specimens of fruit affected by Haplospoi^ella Mali 
have been observed usually following hail or other damage, 
but the disease does not appear to be as serioxis as bitter rot. 

Wounded and unwounded apples were inoculated with the 
fungus which had been isolated from a diseased twig. Tbe 
wounded apple developed a firm black rot, the skin being 
covered with thousands of vsmall black pycnidia similar to 
those found on the branches. No rot developed in tlie 
unwounded apple. 

BIE-BAOK AND CANKNIt (Botryosphaeria Ribis chTomo gen a 
Shear, Stevens and Wilcox), 

On Branches . — The first evidence of this disease on 
branches is the presence of many small raised blisters under- 
jaeath the bark. These cause the bark to rupture and jagged 
are formed in which the black fruiting bodies (pycnidia 
seen,- it is, in these 'that the spores 
spread the disease to healthy trees, are formed. 
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Tke skin may flake off exposing riisty-looking, dark 
brown areas and tlie wood beneatli this is discoloured due to 
gumming, wliicli can easily be seen wlien tlie wood is cut. 

The fungus was first isolated from a dying apple tree, 
the trunk of which showed symptoms of attack. It appeared 
to have gained entry through a split in the crotch. 

On Fruits . — Apple fruits were inoculated with the fungus 
from the above mentioned isolation, one apple being wounded 
and the other sound. Disease developed very rapidly in the 
wounded fruit, starting as a light brown rot round the point 
of inoculation, which spread and darkened in colour. After 
a few days, small black spots (the fruiting bodies^ were 
observed in the more advanced rotted area, and these spread 
rapidly until the entire apple was covered with black fruiting 
bodies. Drops of liquid ooxed through the skin and remained 
in globules on the surface. Later, tufts of grey green 
mycelium grew through the skin. (PI. II., Pig. 8). 

The sound apple did not rot for some time, but eventually 
it developed the same symptoms as the wounded. 

ISTumbers of apples with this unpleasant wet rot, exhibit- 
ing the symptoms observed in the inoculation experiments, 
have been seen in storage this season. As infection is carried 
to neighbouring fruits in. the liquid that is liberated, it will 
readily l)e understood that one infected apple may cause an 
entire box to become unsaleable if stored for any but a short 
period of time. 

Infected apples usually appear to have been jmiH^tured 
by insecitB or damaged in some other way, and it is through 
these wounds that the fungus gains entrance. However, 
inoculation experiments suggest that unwounded apples also 
may bo affected. 

One small shrivelled apple on which fruiting bodies were 
found, was collected in an orchard this season. 

DIE-BACKS leucostoma (Pers.) Sace. and PJwvwysis 

Mali Roberts). 

Die-back caused by the fungus, Vaha leucostoma, 
probably enters through pruning wounds and other mechanical 
injurieB, The leaves on the diseased limb wither, and 
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gumming takes place between the bealtby and diseased 
portions of tbe branch. Later tiny fruiting bodies appear 
pushing up through the dead bark. When mature, they can 
be distinguished from those of other previously described 
fungi, by the presence of a minute white spot in the centre 
of each. 

The die-back caused by Phomospsis Mali closely resembles 
that due to black rot and may be controlled by the methods 
advocated for that disease (PL I., Pig. 3). 

BEAKOH BLISTEB, EEUIT OEAOKINa OE EOtiaH SCAB 

{Coniotheciwni chomatospoTum Cda.) 

On Branches. — This disease is common on one or two-year- 
old laterals, but is usually complicated by secondary infection 
on older branches, so that the blister symptoms are not 
recognisable. 

It appears in the form of small, light brown blisters, 
arranged singly or in groups. They may coalesce to form 
larger blisters, which later split and form irregularly shaped 
cankers. The characteristic symptoms are frequently found 
on branches of the ‘^‘Delicious’’ variety. 

On Fruits. — Fruits affected by Comothecium cho mates- 
porum are very characteristic in appearance. Those infected 
early develop large, ximsiglitly cracks (PI. II., Pig. 6), on the 
sides of which a dark grey-green growth may develop. This 
growth may be the frtxctifications of the fungus, but is 
frequently found to be another fxmgus (AUernaria ap.) which 
establishes itself in the cracks and caxises the fruit to rot. 

Apples infected later in the season have a scabby, zmsset- 
ted appearance, the infection usually being heaviest round the 
stalk. Ohinemuri variety is particularly susceptible. 

MILBEW (Podosphaera leticotricha (Ell. and Ev.) Salm.). 

This disease is particularly widespread and severe in 
Southern Ehodesia, especially at altitudes below 6,000 ft. Of 
the popular varieties grown Rome Beauty is especially 
susceptible, hut the following are also seriously attacked, 

1 01^^^ Canada, Wine Sap and 

I Lord Wolseley. 
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A full description of this disease was published in this 
Jotirnal last August(^), but it appears to be of such importance 
to the apple industry that no excuse is made for repeating its 
life history. 

the Mildew fungus growls oyer the bark of new^ 

wood, covering it with a white felt, •which consists of a densely 
woven mat of very fine threads. !Prom these threads, tubes are 
forced into the surface cells of the apple twig, by means of 
which the fungus withdraws nutriment for its sustenance, at 
the same time killing the cells. Fortunately the fungus does 
not penetrate more deeply into the tissues of its host, and is 
therefore vulnerable to attack from outside the plant. How- 
ever, some strands of the fungal mat, which grows over the 
shoots, penetrate beneath the scales surrounding the young 
buds and remain dormant during the winter months, only 
becoming active when bud movement begins in spring. The 
fungal strands commence to grow over the newly-formed 
leaves .as they emerge from the opening buds, starting the 
disease up again. The fungus then continues to grow over the 
surface of the infected leaves, and soon produces millions of 
spores which give to the diseased areas, the well-known powdery 
appearance characteristic of this type of mildew. These 
spores are scattered by wind and rain, and when they alight 
on a new leaf and conditions are favourable, they germinate 
and send out strands to form a fresh fungal mat, which grows 
down the leaf stalks on to the new shoots. If not removed, 
it remains dormant during the winter, only to initiate a 
fresh outbreak in the following spring/’ * 

The disease attacks leaves, shoots and fruits. Its charac- 
teristic powdery appearance on upward curled leaves is 
impossible to overlook, but its occurrence on newly expanded 
budvS and new shoots is not always observed by growers. 
Illustrations of the former were published in the article 
referred to above(^) whilst new shoots killed by mildew are 
now shown in PI. I., Fig, 1. The death of these new shoots, 
not only retards the growth of trees, particularly young trees, 
but also affords entry to the various die-back fungi. 

Experiments carried out this year have shown that mildew 
may be controlled by suitable methods of spraying and sanita- 
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tioRy which, will be described later. Eradication from the 
.nursery is particularly desirable. 

SOOTY BLOTCH {Glaeodes yomiijena (Schw.) Colby). 

On Fruit , — The sooty blotch fungus is purely superficial, 
and does no actual damage to the flesh. However, it causes 
black blotches on the skin which resemble a powdering of soot. 
These sooty blotches spoil the appearance of the fruit, thus 
lowering its anarket value. 

■'"Chloride of lime treatment should be used to remove the 
spots, but it is generally controlled by the usual spray 
progi’aniine. 

SOFT SHOWN ROT {AlteTnaria spp.). 

On Fruits, — There is more than one Altemaria which 
causes rots in apples, but as they are symptomatically similar 
they may be dealt with together. 

Altemaria has already been mentioned as being secondary 
to the fruit cracking fungus (Coniothecmm chomatosforum). 
It may follow any injury caused by such agencies as hail, 
insect or sun scorch in the orchard, and has been found on 
several occasions following Bitter pit. 

Injured and uninjured apples bave been inoculated with 
the fungus, which has been shown to be a wound parasite only. 

The rot starts as a brown spot, soft to the touch, which 
increases in sisje fairly rapidly. If the rotting apples are kept 
for some time in storage, the fungus which is of a dark, dirty 
green colour, grows out to the surface, appearing as a mouldy 
coating on the skin. 

STORAaE MOtTLDS. 

There are a number of variously coloured moulds wdiich 
cause apples to rot in storage, and several may be present in 
one fruit. Aspergillus niger, and Rhizopus nigricans with 
their black fructifications, and PenicilUum with its green, are 
among the fruit rotting moulds found in Southern Ehodesia. 

iK^inute in tHe clean solution decanted from a S per 
9! ^leacliing powder in water. Expose to the air for 
was&\m water' 'and' dry. 
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MOULDY COED, 

Apples wliicli outwardly appear to be quite sound, may, 
on cutting, be found to liave variouvS moulds growing in tlie 
core, causing the surrounding tissues to rot. Varieties such 
as York Imperial, with open calyxes through, which the spores 
of these moulds enter, are most susceptible. 

BITTEE BIT (Non-pasasitic). 

This disease is of common occurrence on most varieties, 
although Versfeld’s, Blenheim Orange and Cox's Orange 
appear to be particnlarly susceptible, the fruit often being- 
affected whilst still on the trees. 

The symptoms, which are generally known to most 
growers, usually appear after the apples have been kept for a 
short time in storage. Small black depressed ^pots appear on 
the skin and may enlarge to about a quarter of an inch in 
diameter. If numerous, they may coalesce to form black, 
irregular depressions. 

If these spots are out into with a knife, a brown corky 
area will be found in the flesh directly beneath them. If the 
fruit is further cut into, small, often mere pinpoints, of brown 
corky tissue will be found to be scattered through the flesh. 
Fruit affected in this way has a characteristic faintly bitter 
taste, which has given the name of Bitter pit to the disease. 

The trouble is due to an insufficient sxxpply of water for 
those parts of the fruit which are ripening. 

The cells of the immature fruit are packed with starch 
and ripening consists roughly of the conversion of this starch 
to sugar, during which process water is required. If, for 
some reason, this water cannot be supplied by the tree, then 
the ripening cells draw water from the tissues surrounding 
them until a stage is reached where the last cells to give up 
water are unable to obtain any more. Under these circum- 
stances they die and a corky layer is formed round them as a 
natural wound reaction on the part of the plant. The small 
corky spots form the characteristic symptoms of the divsease. 
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General recoimnendations for the control of bitter pit 
in Rhodesia cannot as yet be made. It is known that trees 
become less susceptible as they grow older, and also that 
picking of immature fruit favours the development of the 
disease in storage, but exact data regarding optimum time of 
picking of each variety can only he obtained by careful 
experimentation under the widely varying conditions of local 
culture, 

WATER CORE (Non-parasitic). 

This disease is also of common occurrence and well known. 
It is particularly severe on the Ohinemuri (Dunn’s seedling) 
variety. 

The core and flesh of affected fruits take on a Avater- 
soaked or glassy appearance which makes them unfit for 
marketing. Watercore apples do not keep well in storage and 
should be excluded from export consignments. 

The exact nature of the disease is not yet fully under- 
stood, hut recent work has shown that the ti’ouble is associated 
with periods of depressed transpiration in the plant, high 
fruit temperatures on the trees, light cropping and large fruit. 

Satisfactory control measures are not known, but excessive 
thinning of trees in order to produce large fruit of susceptible 
varieties should he avoided. 

MEASLES (Cause uncertain). 

A disease, which has some of the characteristics of blister 
disease, but is also associated with several other fungi, includ- 
ing the common die-back organism Fhmmpm Mali, is 
invariably found affecting Jonathan and White Winter 
Pearmain varieties (PL I., Pig. 2). It is apparently the saxne 
as that known in the Union as ‘‘measles’’ and attributed to 
unfavourable soil conditions. 

The disease is being studied in the Plant Pathology 
laboratory and it is suspected that a specific fungus may be 
involved. 

Purther experimentation is required before recommenda- 
tions for control can be made. 
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Control Measure®* 

Tliese are divided info three classeis, luinudy, (1) eliiniiia- 
tiou of soiir(*e8 of infeofion or orchard Banitation, (2) protective 
spraying, and (3) in the case of mildew only, curative 
spraying, 

(1) Orchard Sanitation.— It has been remarked earlier in 
this articde that nearly all orchards carry a large amount of 
dead wood, ThcvSe branches are only dead OvS far as future 
growth is fjoncerned, but are very actively alive in spreading 
disease from limb to limb and from limb to fruit. Wiiat 
appears to be merely a dead twig or shoot is in a reality a 
teeming mass of fungus growth, which if left unchecked will 
eventuall}'- kill the whole tree as w'ell as its neighbotirs. If 
apple growing is to be made into a profitable proposition, and 
especially if an export market is visualised, ever}f piece of 
dead wood must he removed from every tree every year. 

In cutting out diseased wood it is necessary to be ruthless, 
Not only the obviously dead branches must be removed, but 
it is necessary to cut at least three inches into green w^ood 
below the last visible point of discolouration. If the dis- 
(‘oloured wood extends from a. small lateral into a larger limb, 
then the large limb must be cut back. If the infection extends 
ftir down the large limb to near the crotch of the trunk (as is 
the ('as(i in very many orchards), then it may be necessary to 
remove all the branches and top work the tree again. The 
essential point to remember is that, the die-back fungus pene- 
trates beyond the visibly infected wood, and if not removed 
will continue to advance and cause further die-hack, 
eventually killing the tree. 

It will be found that a very small island of discolouration 
may extend down the heart wood vrell in advance of the actual 
die-back, and it is because growers allow this diseased frag- 
ment to remain that die-back progresses despite the efforts 
made to eliminate it. 

Furthermore, it is very necessary to protect all wounds, 
particAilarly pruning cuts, with a disinfectant, and for this 
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purpovse eai*l)olineuxii sliould be used. Tlie treated wound 
should later be given a coat of stockhohn tar as a permanent 
protection. These precautions are found to be imperative 
under general Ehodesian conditions, %vliere die-back and 
canker-forming fungi appear to be far more persistent and 
aggressive than in more temperate countrietS. 

On many trees, cankers can be seen to be forming round 
wounds caused by cultivating implements, oxen, etc. These 
cankers should be cut out, well back into the green wood, and 
treated with carbolineum and Stockholm tar. It is, however, 
a much safer policy tp treat wounds immediately they are 
made and thus prevent parasitic fungi from gaining entry to 
the tree. This is specially important when tlie trunk of a tree 
is injured. 

In addition to cutting out the dead wood, all ‘hnumniy’’ 
or withered fruit attached to the trees should be collected, as 
these are also sources of infection for both fruits and branches. 

This work should be carried out in the dormant season 
(June or July), and all debris must be broxight together and 
burnt as soon as possible. The destruction of all this rubbivsli 
is of the xitmost importance, for if allowed to remain in the 
orchards, the disease-producixig fungi which it contaiuB will 
liberate millions upon millions of microscopic vspores which 
will start the troxibles all over again. 

(2) Spraying.*— As explained in a previouB ariicle(^) in this 
Journal, for spraying to be an economic proposition, a 
schedule must be devised for the simultaneoUvS control of 
mildew, die-backs, fruit rots and insect pests. This involves 
a series of applications of combined fungicides and insecticides 
aimed at attacking the parasites in the most vulnerable parts 
of their life histories. 

Until further experimental results have been obtained, 
the following spray schedule is recommended for use under 
Rhodesian conditions. The full spray pi^ogramme is certainly 
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necessary where apples are grown below 6,000 ft., but it seems 
likely that some modifications may be made later for the cooler 
districts. 

Spraying mast be carried out precisely at the correct 
times, which are fixed according to the stage of development 
of the fruit buds. In the past much difficulty has arisen 
regarding the time of application of sprays owing to the 
irregularity of blossoming which occurs in Rhodesia. It has 
been found, however, that the use of miscible oil in the winter 
spray fluid not only controls scale insects and mites, but also 
induces accelerated and much more uniform blossoming. 

General experience indicates that one application of oil 
during the dormant period is sufficient for the season. This, 
however, is not the case with fungicidal sprays, which it is 
necessary to apply according to the following table : — 


SPRAT SCHEDULE. 


Time. 

Concentrated Spray Ingre- 
dients per 100 Gallons. 

Control of 

Dormant ... i 

. i 

Lime sulphur 7 gall.-t- 
miscible oil 4 gall. 

Mildew, scab, branch 
blister, canker, scale, 
anites. 

Green Tip 

Lime sulphur 2 gall. + 
colloidal sulphur 2 lb. 

Fruit cracking, branch 
blister and scab. 

Pink 

Lime sulphur l galL + 
colloidal sulphur 2 lb. 4* 
lead arsenate (basic) 

2 lb. 

Mildew, cracking, 

scab and beetles.* 

Petal Fall ... 

Lime sulphur ^ gall. 4 
j colloidal sulphur 2 ib, + 
lead arsenate 2 lb. 

ditto. 

Two weeks later 

Lime sulphur J gall. 4 
colloidal sulphur 2 lb. 

Mildew and scab. 

Fruit half ripe 

Bordeaux mixture 8 lb. 4 
' lethalate spreader 6 oz. 

Bitter rot. 


*It has been found in practice that lead arsenate applied at this time 
helps to control blossom eating beetles. No exact information on this point 
has as yet been obtained, but the Division of Entomology recommends the 
use of this insecticide on empirical grounds. 
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Tlie stago of bud development on wliicli this schedule is 
founded may bo described as follo\\s: — 


TIMES FOR SRRAYINy . 

Dormant 

When leaves have fallen and before buds begin 
to swell, approximately between mid>Jime and 
early August. 

Green tip 

When the green tips of the leaves first protrude 
from the buds. 

Pink 

When the fruit buds are showing pink but before 
the petals unfold. 

Petal Fall 

When the majority of blossoms have fallen, but 
whilst some remain on the trees. 


Proprietary brands of lime sulphur (39% polyBulphide 
content), are sold in Rhodesia and can be obtained throiigli 
most horticultural stores. Two brands of (*olloidal sulphur 
are marketed under the names of '‘Capoidal Insecticide^’ and 
“SulsoL” Bordeaux may be obtained as a ready mixed powder 
(‘‘Dry Bordeaux’”) or done up in separate packets of copper 
sulphate and hydrated lime (“Ky-Bordeaux”), the latter being 
a much superior product, more suitable for fruit tree spraying. 
Only one brand of miscible oil is sold locallj^ as far as is 
known, and this is called “PestridoL” The spreader recom- 
mended is “Ijethalate Wetting Preparation,” hut other 
spreaders are also stocked hy most firms. 

The concentrations of spray fluids recommended in tiie 
schedule have been tested on the fcdlowing varieties without 
causing appreciable injury: — 

Rome Beauty, VersfekPs, Ohinemuri (Dunn’s seedling), 
Jonathan, Delicious. Ohinemuri variety is some^vhat sulphur- 
sensitive and slight scorching of the edges of soma leaves 
occurred, but no damage to fruit was observed. It must lie 
emphasised, however, that deviations from the concentrations 
recommended may result in severe scorching of leaves and 
russetting of fruit. 

To growers unacquainted with commercial fruit growing 
in other countries, the above spray programme may be some- 
what in the nature of bombshell, but if a profitable industry 
is to be established, fruit must be marketed free from disease 



COMMON DISEASES OF APPLES. 


465 


infection so that it will keep in good condition for several 
months. Storage rots are intimately connected with orchard 
conditions, and in most cases are u direct result of infection 
contracted before picking, and it is most important for growlers 
to appreciate fully this relationship. Only hy adopting a 
programme which is designed to control all the important 
diseases and pests can growers hope to grow fruit in quantity 
at a profit. 

Another matter of importance is the spraying equipment. 
It is generally accepted to-day in apple growing countries 
that pressures of 300-400 lb. to the square inch are neceBsary 
for efficient control of all diseases and pcvsts. Such a pressure j 
of course, can only he obtained from a power sprayer, and 
growers who contemplate planting trees hy the thoxisand will 
in a few years time be faced with the necessity of purchasing 
such equipment. For the small orchardist with a few dozen 
young trees, a pump giving a pressure of 90 to 150 lb, per 
square inch will stiffice, provided it is fitted with 20 to 30 ft. 
of f inch hose, extension tube (lance) and nozzle of the usual 
whorl type giving a fine spray. It should he noted that the 
so-called ‘ ‘Bordeaux^ ^ nozzle consisting of a tapered Jet in 
an adjustable tap, is unsuitable for fruit tree spraying. It 
was patented in 1878 and havS undergone little modification 
since. It is wasteful and produces a coarse spray with poor 
covering properties. 

Numerous types of pump are in existence, hut none really 
suitable for orchard w^ork is stocked in Rhodesia. Growers 
wishing to replace their old equipment should consult the 
Division of Plant Pathology before placing their orders. 

As a final word of admonition it will not he out of place 
to emphasise the utmost importance of thoroughness in disease 
control operations. Particular attention must be paid to 
detail, and instructions followed to the letter if satisfactory 
results are to be obtained. 

vSTJMMARY. 

1. An account is given of investigations which have been 
made into apple diseases during the past year, 

2. The more common diseases encountered in most 
orchards in Rhodesia are described. 
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3. E-ecoiiimendations are made for tlie control of these 

diseases by a new spi’ay schedule and other means. 

4. Adyice is offered regarding spray equipment. 

REFEBENCES. 

(^)Hopkms, J. 0. F. : Programme for the Control of 

Diseases of Apples in Southern Rhodesia."^ Rhod. Agric, 
Jo%iTn,y xxxiy., 8, 1937. 

EXPLANATION OF PLATES. 

Plate I. 

1. New apple shoots killed by mildew. 

2. ‘‘Measles^^ on Jonathan variety, second year wood. 

3. Die-back and rough bark of White Winter Pearmain caiivsed 
by Pliomopsis Mali followed by the fungus Fracahiaea 
heterogena, 

4. Black rot developing from pruning wound. If unchecked, 
the disease will penetrate to the trunk and kill the tree. 

Plate II. 

6. Advanced bitter rot, showing pustules of spores. 

6. Fruit cracking of Rome Beauty variety caused by the 
fungus Goniothecium cKomatosfomm>, 

7. Bitter rot four days after first visible signs of disease. 

8. Wet rot of fruit due to the canker fungus. Note the drops 
of moisture oossing through the skin. 
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Annual Report of the Branch 
of Chemistry 

FOE, THE YEAE ENDED 31st DECEMBEE, 1937. 


By A. D. Hus3}A]srD, F.I.C., Chief Chemist. 


The chief activity of the Chemistry Branch is the accom- 
plishment of the routine analytical work (‘oming within the 
sphere of the agricultural chemist. 

A certain amount of work is also carried out on behalf of 
other Departments of the Civil Service, private firms, and 
individuals, hut during the year under review the demand for 
services by other Depaiitments has been somewhat less than 
usual. On the other hand, a very considerable call for 
(diemical services has been made by other branches of the 
Agricultural Department in connection with problems in 
which they are interested, or research in which they are 
engaged. 

The amount of pure research carried out on soil problems 
is naturally limited owing to the necessity of dealing expedi- 
tiously with ordinary routine analytical w^ork, hut certain 
problems have nevertheless been investigated and usefxil infor- 
mation obtained. 

A number of new projects have recently been embarked 
upon designed to elucidate the action of green-manuring on 
the soil structure, base exchange, and soil fertility. 

In addition., the nitrification experiments commenced two 
years ago have been continued a»acl xiseful practical informa- 
tion has been obtained. 

Summary of Routine Samples.— Tlie following is a sum- 
marised list of the routine samples analysed, examined, or 
otherwise investigated : — 
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Soils 275 

Manures and Fertilisers 5d 

Farm Foods 65 

Toxicological ... 149 

Waters 21 

Limes and liiniestones 16 

Vegetable Products 236 

Dairy Products 15 

Tobacco 8eed Samples 151 

jHiscellaneous ... 57 


1,026 

In addition, 70 litres of standard caustic soda were pre- 
pared and issued to tlie Cliief Dairy Officer for divstribution to 
dairy farmers, and 230 litres of standard iodine sohition were 
prepared for tlie Veterinary Department for xise of Cattle 
Inspectors. 

Soils. — Tlie soil samples for tlie yeai‘ included 118 for 
analysis and advice as to suitability for production of tobacco, 
all for tlie flue-cured type, except four, which were for fire- 
cured leaf. Nine represented soils from seed-beds on three 
different farms where the tobacco seedlings either failed to 
grow or died off at an early stage. All these samples con- 
tained excessive amounts of alkaline soluhle vsalts, and it was 
considered that the failure of the seedlings was cine partly to 
excessive wood-ash and partly to watering with sirongly 
alkaline waters. A note in connecvtion with this appeared 
in the Rhodesia Afjnvvlturiil Journal for January, 1938. 

Ninety-seven of the renmining soil sani{)le8 were for 
advice as to general cropping. Fourteen w(‘re submitted by 
the Agriculturist from the newly-formed pusiure cxpc^rimeui 
plots at Ruvsapi, with a view to a compariscm in the future 
with further samples to lie submitted from tlie sunie.plots after 
treatment, in an endeavour to trace the effects of the treat- 
ments given. 

A preliminary soil survey of types of soil commanded 
under the proposed irrigation scheme in the Maraiika Reserve 
was carried out by Mr. Ellis, Assistant Chemist, during April, 
1937, and his report, embodying the results of analyses of 18 
samples, was forwarded to the Director of Irrigation in July. 
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The sxirvej^ was very rapid and only a portion of the total area 
was examined. In spite of the Mlliuess of the country, the 
('entral portion of the proposed schetne was regarded as 
suitable for irrigation. In the other parts, the soil was thought 
to be too poor or too shallow.- It was considered that the 
niopani veld developing on the well drained soils of this area 
was not likely to become a menace, but on the other hand, 
was likely to benefit from irrigation. Some generalised 
conclusions were made with regard to treatment of the soils 
in the event of the adoption of the scheme. 

In continuation of the .soil conservation work going on 
at tllenara by the Ii-rigatiou Division, mentioned in the 
Report for 1936, eight further samjxles of eroded soil from the 
traps and tanks were subjected to chemical and physical 
analyses. 

Similar work by the Irrigation Division is now being done 
at Ingutsheni, near Bulawayo, and 11 samples were submitted 
and analysed in connection with the erosion rim-off experiment 
there. Five were samples of surface soil from the areas 
between the contour ridges, two were samples of rubble and 
decomposing rock from below the surface, and four were 
samples of silts from the traps and tanks. 

Manures and Fertilisers.— Thirty-seven fertiliser samples 
have been analysed under the “Fertilisers, Farm Foods, Seeds 
and Pest Remedies Ordinance,” and three of them were found 
to he slightly below the limit allowed on their registered 
guarantees. The firms concerned were duly notified, and 
warned that prosecution would immediately follow further 
infringements. 

The remaining manure samples call for no special 
comment, and comprise composts, hat guanos, leaf moulds, etc. 

Farm Foods. — Eight of these samples were analysed under 
the Ordinance, all conforming to guarantee, and 10 were meat 
meals, carcase meals, and bone meals from the Rhodesian 
Export & Cold Storage Company, Limited, Bulawayo, for fat 
and protein contents; the iodine value, s of 26 different food 
products were ascertained for the Chief Animal Husbandry 
Officer, and the remainder of the samples were miscellaneous 
types of farm foods, investigated for private individuals and 
(^(uumercial firms. 
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Toxicological Analyses.—Included here are six dip samples 
analysed to ascertain arsenical strength at the reciiiest of 
veterinary officials. Except for three waters whicli werti 
tested for cyanide, one with positive result, and two negative, 
and one water which gave a positive test for saponin, tlie 
remaining 139 were pathological specimens from dead animals, 
waters, or soils, to be tested for arsenic. Included among 
them are 10 samples in connection with the investigation still 
proceeding in the TJmtali area on the alleged chronic arsenical 
poisoning of cattle hy arsenic emanating from mine dumps. 
Of the further 129, 56 were found to contain arsenic in appre- 
ciable quantity, while 73 showed no trace of it, or only a 
negligible amount. It is gratifying to note that the eases of 
deaths of animals definitely ascertained by analysis to lie due 
to arsenical poisoning amount only to about one-third of those 
which were reported by us for the year 1936. 

Waters,— These were unimportant, being vsubmitted for 
estimation of hardness and for opinion as to wliether they were 
suited for use in boilers or for irrigation purposes. Poxir were 
analysed in connection with the seed-bed difficulties referred 
to xmder soil samples. 

Limes and Limestones.— These consisted of (nilcareous rocks, 
travertines, and lime nodules for estimation of value as 
agricultural lime, and are not of special interest. 

Vegetable Products.— In an endeavour to identify the weed 
or weeds which cause divSagreeable odours an<l tastes in butter 
and milk, the essential oils of 20 different, we.eds were isolated 
in the laboratory by steam distillation, and sent to the Chief 
Dairy Officer, who has the subject under investigation. 

Pour samples of different geranium leaves have also been 
subjected to essential oil extraction with a view to discovering 
the most favourable type, and the most favourable stage of 
growth to procure an oil suitable for commercial purposes. 
Unfortunately, to date, with the exception of one sample, 
Pelargonium radula, ex Kirstenbosch, which has produced a 
fairly satisfactory type of oil, neither the quantity nor the 
quality of the oil extracted in the other samples proved of 
the desired standard; the quantity varied roughly from .02 



ANNUAL KEPO.UT OF THE DKANCH OF CHEMI.STBY. 


471 


to * 20 / 0 , but the odour in all was of lemon flavour, and did 
not (iontain tlie rose aroma demanded by tlie trade. Trials 
are proceeding and furtlier extractions will be made in the 
coming* year. 

A complete oil extraction from 50 lbs. of Avocado pears 
was made on behalf of the Alternative Crops Committee. The 
total oil extracted was 2,160 c.c.’s, representing by Tveight 
12 . 6/0 of the fresh material; this compares favourably with 
percentages obtained in California by commercial methods, 
where the average percentage from 40 samples was 14. 

The carbon-nitrogen ratios of 39 samples of different 
sorghums cut at weekly intervals were estimated for the 
Agriculturist. Sorghums are recommended as a trap-crop 
against witchweed, and the object of the work was to 
ascertain the optimum stage to plough these under from the 
point of view of influencing favourably the carbon-nitrog'en 
ratio of the soil after their function as trap-crop was 
completed. 

The moisture and protein contents of 112 wheat varieties 
were ascertained for the Plant Breeder, Hillside Experiment 
Station. 

Analyses were made of eight different types of roots of 
indigenous shrubs eaten by natives in times of food shortage. 
These were done at the request of the Chief Native Commis- 
sioner, who requested information as to their feeding value. 

The remaining vegetable products handled throughout 
the year consisted of grasses, silage, tobacco leaf, sugar-cane, 
various grains, etc. 

Dairy Products.— The 15 samples enumerated here con- 
sisted of milk, cream, butter, curds, all analysed for normality 
or otherwise, and none is of special interest. 

Tobacco Seed Samples.— The amount of tobacco seed sub- 
jected to treatment during 1937 was over 50% greater than in 
the preceding year. Altogether 4,284 055S. of seed were 
cleaned, treated, or subjected to both cleaning and treating, 
as compared with 2,690 ozs. for 1936. An extra lady 
assistant was employed exclusively on this work for a period 
of almost two months. 
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Miscellaneous."— Thirty •five of the samples under this 
heading <‘onsiste<l of bacon fats for iodine value estimation. 
These were sul>niiite<l by the Chief Animal Husbandry Offieer 
ill eoniieidiou u'ith au investigation into the feeding of pigs 
in the country. 

The reinainiiig 22 included sucdi varied materials as wood 
preservatives, ozTinge peel, barks, soap, red oxide, oil for 
A'olatility and vis(;osity tests, thei-monieters for standarisation, 
etc. 

Investigational Work .— ( 1 ) A’ i t rl flea t io n Ex peri menU * — 
These investigations — a comparison of the nitrifying capaci- 
ties of local soil on blood meal and sulphate of ammonia as 
media — which were reported \ipon at the end of 193() as having 
beeji inconclusive for that year, were again undertaken 
throughout 1937 and were continued for a period of six months 
(‘ommencing November, 1936. The technique has already been 
described in the Annual Rejiort for 1935. 

The results obtained were strictly comparable with those 
for 1935, and leave no room for doubt that for the first three 
months of the growing season blood meal is much more quickly 
nitrified than sulphate of animoiiia, but that eventually more 
nitric nitrogen is obtained from the sulphate of ammonia. 

The resultvS were as follows : — 

' ' " ' ~ "l937^ ' ' ' 1935. " ' " " 

Kitric Nitrogen Nitric Nitrogen 

recovered. recovered. 



nuuHi 

mmL 

Sulpluttc id 
Ammonia. 

mood 

incul. 

Stiipliutc oi‘ 
Ammon in . 

After 1 mouth ... 

4.4.0 

22.5 

20.7 

11.3 

After 2 months ... 

49.7 

39.0 

51.1 

31 .4 

After 3 months ... 

57.2 

56.0 

54.5 

02.5 

After 4 months . . . 

35.8 

75.2 



After 5 months ... 

24.8 

71.0 



After 6 months ... 

13.7 

29.8 




The diminution in nitric nitrogen percentages appearing 
from the fourth month onwards in the blood meal column, and 
for the fifth and six months with sulphate of anmionia, can 
only he attributed to denitrification due to the experimental 
tins^ heavy storms of rain in the 

later part of the season. It is an accepted fact that if the soil 
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is YBvy jnoist and aitFates are present, denitrifying bm teriu 
liberate eoirsiderable cpiaiitities of free nitrogen gas. Tlu's 
was borne out by the perecnitages of total nitrogen recovered 
(nitri(5, ainmonical, and organic) wliicb. diminished at the end 
of the sixth month to 28.4% in the case of the blood meal tins 
and to 48.1% in the case of the sulphate of ammonia tins. 

(2) Nitrate Content of Soils (h^een-manured under 
d/iff event (xmditions , — It was mentioned at the end of the 
section of last year’s Report dealing with the above matter 
that more extended work on the problem would be undertaken 
during 1937. Four sections of the Experiment Station were 
set avside for the purpose and each divided into six parts. 
These 24 parts were randomised and sown with siinnliemp at 
the rate of 20, 40, 60 and 80 lbs. per acre, so that there were 
six plots carrying each rate of seeding. Each of these plotvS 
was further sub-divided into three parts of area l/60th acre 
and the crops on these handled as in the previous season, r/c., 
one set, the X plots, had the whole crop ploughed under 
towards the end of March. At the same time the tops on the 
second set of plots (the Y plots) were removed and the stubble 
on half of each ploughed tinder. On the third set (the Z set) 
the crop was left standing until mid- August, when the t<^ps 
were removed and the mature stxibble ploughed under, while, 
at the same time, the stubble left on the second half of each 
Y plot was also ttixned in. 

Samples were taken to a depth of 6 inches from one 
quarter of the experimental area each week, so that every plot 
was sampled once })er month. In all, approximately, 1 ,200 
samples were analysed during the year for nitric nitrogen 
iHintent. Cognisance was also taken of rainfall and of the 
dail}?' soil temperature at 6 inches depth. 

Concurrently with the above, two samples were taken 
each month from the previous year’s plots. Here the nitric 
nitrogen content fell while the mai^ie crop was growing, rose 
somewhat after reaping, and maintained a steady level 
throughout the winter until the first rains, the X plot being 
only slightljr above the Y plot during that period. 

It is not intended here to discuss these experiments, as 
the work is scarcely finished and the full reBults will l)e 
available shortly. It might be pointed out, however, that the 
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past year'^s work is beariag out wliat was noted on tlie 1936 
plots, tlioxigli not in quite such a marked degree. As regards 
rate of seeding*, the 20 lb. application gave a distinctly lower 
nitric nitrogen ])roduction throughout the year, and again it 
would appear, when the analytical figures are studied in con- 
junction with the yields, that a 40-60 lb. rate of seeding is 
probably the optimum. 

When methods of handling the green crop are considered, 
it is again to be noted that ploughing under the whole crop 
in March gives the highest production of nitric nitrogen 
throughout the winter, with the plots having the immature 
stxibble ploughed under a close second. As regard»s the latter 
(the Y plots), very little difference could be seen in the 
different treatments accorded the half-plots, although those 
halves having the immature stubble turned in were, on the 
whole, very slightly higher than those with the stuhble left 
standing. The Z plots showed an almost negligible amount 
of nitric nitrogen throughout the winter. 

No account has been taken of the organic or ammoiiiacal 
nitrogen in the soils, as the experiments were designed solely 
with the purpose of tracing the history of the nitric nitrogen. 
The final effect of these treatments xvill be seen in the crops 
(maize) to wdiich the plots have now been planted. 

A full discussion of the experiments will shortly be 
available when the resxilts ha%"e been collated and analysed. 

(3) ExferimenU on Chemistry of Boihf fmxticAtlarh/ C : A' 
mtio, in soils under (Ufferent conditions. — The chemistry of 
the soil (and particularly the carhon-iiitrogeii ratio) as 
affected by different conditions and cultural treatments, formed 
the subject of this piece of research. It was desired chiefly 
to see what influence green-manuring had on the soil, as com- 
pared with soils under grass, and with soils to which no 
organic matter had been added. As the effects produced by 
different treatments, and particularly by cultivation, were 
thought likely to persivst below the surface soil, samples were 
taken to a depth of 3 ft. 6 in. This depth is qxiite arbitrary. 

Five pits in all were dug : their particulars follow : — 

Pit 1.— In virgin soil under grass. 

Pit 2.— In former ploughed land, now under grassier ten 
• '■ ■ years. 
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Pit 3." — III land continuously ploughed and cropped, but 
neither fertilised nor green-nuinurad. 

Pit 4. — III land regularlj' cropped and green-manured: 
little or no fertiliser added. 

Pit 5. — In land green-manured regularly and fertilised 
every other year with raw rock phosphate. 

In each case the top soil was carefully vsainpled, hut this 
was the only attempt at differentiating horizons, arbitrary 
layers of 9 inches being taken thereafter. Chemical and 
physical analyses were performed upon all samples. 

The results of analysis indicate that the carbon and the 
nitrogen contents of the soil are best conserved under grass. 
The carbon-nitrogen ratio is similar in all soils, but the 
content of nitrogen, and of carbon particularly, is higher in 
those soils not cultivated, ContiniiouvS green-manuring to 
within recent years seems to have had no effect on the carbon 
and nitrogen contents of the soil. This is somewhat 
unexpected. The mechanical analysis reveals very little. The 
silt and clay content is lowest in the upper soil and increases 
with depth — at least to the depth chosen in these experiments. 
There is an indication that green-manuring increases the clay 
content in the lower layers. Iron mottling and staining is 
also more pronounced in the lower layers of green-manured 
soils. 

Total exchangeable bases appear to be slightly — perhaps 
not significantly — ‘higher in the upper layers of those soils 
under grass. But the total bases are greater in the lower 
layers of the cultivated soils than in those under grass. 

A more detailed report of this experiment with the figurCvH 
of analysis is in course of preparation. 

(4) Empermients in the Fire-proofing of Thatch . — Tests 
were carried out with various chemical solutions on bundles 
of thatching grass, the grass being soaked in the solutions for 
standard times, dried in the sun and ignited along with 

untreated samples. None of the tests proved very satisfactory, 
and it was decided to try the product ‘^Paspos’’ made by 
Imperial Chemical Industries Limited. 
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A liot solution of tlus coinpoimd of tlie strengtli reconi- 
mended hj the makers Avas prepared, bundles of grass soaked 
in it for various periods, dried and tested AA^xtli a 3 inch l>unsen 
flame. Charring* took place, but no actual Tmrning, and vvlven 
the applied flame was withdrawn, even the smoulder <lis- 
appeared. This took place with as little as dO minutes' 
soaking. 

Miniature huts Avere constructed, some Avith treated and 
some Avith xintreated grass, certain of the untreated huts 
having the “‘Faspos” sprayed on to the exposed surfaces of 
the thatch. I^^ntreated huts, wdien ignited, burned fiercrely 
and collapsed in a very short time, Avliile the sprayed lints 
shoAved a distinct cli>sinclination to ignite, and it was not until 
the flume reached the inner stems, which had been protected 
from the spray, that the hut ultimately burst into flame. Tbe 
huts built with treated grass proved very difficult to ignite 
even after receiAung 0.75 inches of rain. 

It Avould appear that the ideal method of Uvsing this ju-e'- 
paration is to soak and diy the thatch before building, 
although tests shoAA-ed that rain effects considerable removal 
of the protective coating, Avhich would probably have to be 
restored after the rains are OA^er. 

Of all the solutions tested '"Faspos*' appeared to be the 
most satisfaetoiy and to fulfil to a high degree the claims 
made for it b}^ the manufacturers. 

PA8TXTI1E EESEARCH STATl()N»S. 

Harandellas.--*EainfaiL'— T^ rainfall for ihe season 

on this Station atus 26.68 inches on 69 days. The total raixdall, 
as Avell as its incidence, was the most unfavuurabb^ ever 
recorded on the Station. There Avere Iavo rather critical dry 
periods, the first of 20 days from 19th ^December, and ihe 
second of 21 days from 21st Feliruary. The effects of ihes<^ 
are reflected in the yields of hay obtained, wdiich are very 
much lower than those of 1936. 

Yields of Hay, — Tlie season 1936 was extremely favourable 
: for the growth of bay, so that by comparison the yields from 
^ , ^ very low. It is therefore perhaps 

: ■ these yields in coniunction with those of 
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1935, It will l)e neeu from the table below that the yields 
from all the paddo(‘.ks, except the control, are lower Ihuii in 
1935. This is to be expected, UvS no fertilivser treatment has 
been ac(iorded them since 1933, althongh it is of intereBt to 
note that the N.P.K, and the P,K, paddocks still show the 
heaviest yields, the former being 92% and the hitter 77% 
greater than the paddocks fertilised with raw rock, and 39% 
and 29%, revspectively, greater than those fertilised with super 
alone. The influen(*e of nitrogenous fertilisers in increasing 
liay yields has long been known, hut the above results show 
that an appi*eciable increase has also been obtained by supple- 
menting phosphatic fertilisation* wuth applications of potash. 
This is further borne out from a study of the average yields 
(Table 1) obtained over seven years from the various paddocks. 
Another point which is clearly shown is that the influence of 
fertilisers on yields does not cease with the year of application 
or the following one, but can still be seen in the yields obtained 
three or four years after the last application. This is no doubt 
due to the fact that adequate fertilisation results in the estab- 
lishment of a closer sward which is maintained in after years. 
It is also of interest to note that the beneficial influence of 
fertilisation on the hay yields is much more marked in years 
of poor rainfall than in favourable years. The control 
paddocks once more received 100 lbs. per acre sulphate of 
ammonia, and the yield is greater than that from the same 
])addocks in 1935, but is lower than that from tire Jf.P.Iv. 
and P.K, groups in 1937. 

TxViUxE 1. 

Yield of Ilatj in Ihs, from TurlouH Paddock,^. 


» Treatment. 

Average yield 
per acre for 
first five years. 

Yield per acre 
1935. 

Yield per acre 
1936. 

Yield per acre 
19^. 

1 

Average yield 
per acre for 
seven years. 



. 1,302 

948 

1,396 

822 

1,247 

P.K. 

992 

823 

1,297 

761 

1,003 

Super 

902 

667 

1,275 

591 

911 

Raw Rock . 

794 

658 

762 

429 

737 

Control . , . . 

. 738 

523 

1,316* 

641* 

.807 


^Control paddocks received 100 lbs. per ncre sulphate of ammonia in 
1936 and 1937. 
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Results of Analyses of Hay Samples,— During tlie year 18 
samples of liay were analysed, nine being from hay cut at the 
end of February, and nine from hay cut in the middle of 
April. The paddocks from which these latter samples were 
taken were grazed in the early part of the season, but, oAving 
to the poor grow^th due to drought, the hay?' w^as not cut until 
very late, in order that a reasonable yield might be obtained. 
As a result, the hays cut in February were in general of higher 
feeding A^alue than those cut in April. Compared with previous 
years, the average feeding value of the hays was better than 
ill 1936, but not so good as in 1935. 

This is in accordance with previous findings that in 
seasons of slow’ growth and poor yield the quality of the hay 
is better than in seasons of rapid rank growth and heavy yield. 

The following table shows a comparison between the 
average feeding value of the hays from the old fertilised 
paddocks and the control paddocks for the passt four years. 

Table 2. 



Protein%. 

1^0% 


Cl.% 

IBSl-^-'Pertilised ... ... 

4.8 

1.33 

.37 

.22 

Control 

4.4 

1.33 

.32 

.19 

1935 — Fertilised 

5.8 

1.81 

.43 

.27 

Control 

4.7 

1.73 

.40 

.19 

1936 — Fertilised 

4.1 

1.24 

.38 

.17 

Control 

3.9 

1.23 

.30 

.15 

1937 — Fertilised ... ... 

4.8 

1.35 

.41 

.20 

Control 

4.6 

1.40 

.39 

.16 


It is interesting to note that the values for protein and 
potash from the control paddocks in 193T are higher than 
those from the fertilised paddocks. This would indicate that 
the sulphate of ammonia has exercised a definite favourable 
influence on the quality of the pasture as well as increasing 
its yield. . 
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Bhodes G-rass.— In my Report for the year 1936 details 
were given regarding ten acres of Rhodes grass that were 
planted out in December, 1935, and reference was made to its 
high protein value during the first year. In January, 1937, 
this grass was fertilised with 100 lbs. superphosphate, 50 lbs. 
muriate of potash, and 50 lbs. sulphate of ammonia per acre. 

The grass made excellent growth and was cut on 5th 
March, jdelding tons of hay per acre. Despite the fact 
that the season was generally a very unfavourable one for 
hay, the yield from the Rhodes grasfe was approximately four 
times as great as the average yields obtained from the ordinary 
stumped paddocks on the Station during the previous years. 

The analysis of the Rhodes grass hay showed that its 
protein value was considerably lower than that of the first 
year’s hay, but nevertheless much greater than the ordinary 
fertilised veld hay cut earlier in the season. 

Hay was also cut from a new block of thirty acres of 
Rhodes grass planted in. January, 1937. Owing to the 
unfavourable season, the yield from this thirty acres was very 
poor, but analysis showed its protein content to be very similar 
to that of the first year’s hay from the ten acres planted in 
December, 1935. The high feeding value of the first j^ear hay 
is possibly due to the fact that the plants are not in very close 
association, and therefore have a greater feeding range than 
in the second year, when the sward is much denser. An 
interesting point brought out by the analyses of the various 
samples of the Rhodes grass hays is their high chlorine 
content. Practically all grasses in the Colony which have 
been analysed in these laboratories have been very poorly 
supplied with this element, but Rhodes grass is shown to have 
a chlorine content approximating that of grasses grown in 
Great Britain. 

The following table shows the analysis of various samples 
of Rhodes grass hay compared with sunnhemp and soya bean 
hays grown under identical conditions 
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Table 3. 

Analyses of Rhodes Grass, Sunnhein/p and Soya Bean Hays. 


J g g 


Particulars. 

llliodes Grass, 
Marandellas, 
First Season. 

Rhodes Grass, 
Marandellas, 
First Season. 

Rhodes Grass, 
Marandellas, 
Second Seasoi 

Rhodes Grass, 
Matopos, 1937. 
Second Seasoi 

as 

II 

§ ” 
3| 

sS . 

K * 

39 cS 

i-g 
=8 1 

Ash 

Acid Solu- 

7.31 

7.39 

5.53 

8.36 

5.01 

4.80 

6.37 

ble Ash 
Ether 

5.65 

5.37 

4.28 

4.41 

4.66 

4.36 

5.24 

Extract 

.94 

1.57 

1.11 

1.21 

1.23 

1.14 

3.55 

Fibre . . . 
Crude 

41.47 

36.16 

40.45 

39.72 

44.13 

47.72 

27.20 

Protein 

8.61 

8.53 

5.81 

5.20 

11.77 

10.32 

13.66 

CaO 

.40 

.45 

.46 

.21 

.65 

.92 

1.38 

K.O 

3.40 

2.68 

2.15 

.87 

2.00 

1.50 

1.50 

P 3 O 5 

.44 

.33 

.27 

.50 

.38 

.22 

.40 

Cl 

.90 

1.06 

.94 

.97 

.18 

.17 

.03 


Feeding Experiment with Sunnhemp Hay, Rhodes Grass Hay 
and Veld Hay. — Object.— The object of the experiment was to 
determine the relative feed value to young animals of a ration 
consisting entirely of either sunnhemp hay, Bhodes grass hay, 
or ordinary veld hay. 

Method.— Twelve approximately two-year tollies on the 
Marandellas Station were divided into three groups, each 
group being as nearly equal in weight as possible. The animals 
were enclosed in small paddocks and were given free access 
to water and a salt and iron lick. 

The various hays were fed ad Ub. and the animals were 
weighed every two weeks. 

The animals in the sunnhemp group showed a great 
reluctance to eat the hay at the commencement of the experi- 
ment, but after about two weeks consumed it quite readily. 
This reluctance to eat the hay naturally caused a considerable 
fall in the weights of the animals during the first two weeks, 
and the average loss amounted to 41 lbs. per beast. 
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Tlie experiment comiiienced on lltli May and terminated 
on 7tli September, a period of 120 days. Owing to tbe small 
amount of snnnliemp available, the group receiving this hay 
had to be eliminated after 75 days, when the hay was all used 
up. The analysis of the sunnhemp and Rhodes grass hays 
used is shown in columns 3 and 5 of Table 3. 


Table 4 shows the initial and final total weights of each 
group. 


Table 4. 



Weight in lbs. 
11.5.37. 

Weight- in lbs. 
26.7.37. 

Loss in weight 
in 75 days.— lbs. 

Weight in lbs. 
'«.9.37. 

Loss in weight 
in 120 (lays— lbs. 

Hay consumed, 
lbs. 

Average amount 
of hay eaten 
per day per 
beast. 

Sunnhemp . . 

3,443 

3,322 

121 — 

— 3,982 

13 lbs. 

Rhodes Grass 

3,449 

3,258 

191 3,293 

156 T,T24 

16 lbs. 

Veld Hay ... 

3,456 

3,234 

222 3,118 

338 6,880 

14 lbs. 


It will be noted from the above table that, despite the 
initial setback, the animals on sunnhemp hay after 75 days 
lost on the average only 30 lbs. per beast, as against 48 lbs. 
in the Rhodes grass group and 55 lbs. in the veld hay group. 
In actual fact the animals in the sunnhemp group, after the 
first two weeks in which they lost an average of 41 lbs. each, 
really gained slightly in weight during the next 60 days. 
After 120 . days the loss in weight of the animals on Rhodes 
grass hay averaged 39 lbs. against 84.5 lbs. per beast in the 
veld hay group. During the last 45 days of the experiment, 
therefore, the animals in the Rhodes grass group actually 
gained in weight, whereas those on veld hay steadily lost 
weight. It should be noted that the weather was extremely 
cold during the first part of the experiment and comparatively 
warm during the last month, which is the probable explana- 
tion for the Rhodes grass animals gaining in weight during 
the last 45 days of the experimental period. The continued 
loss in weight of the veld hay group of animals is undoubtedly 
due to the poor quality of the hay, which was of insufficient 
feed value to supply their maintenance requirements. Owing 
to its fibrous nature and possible unpalatability, it is doubtful 
perhaps whether sunnhemp hay is as suitable for feeding 
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purposes as otlier common legume hays, hut this experiment 
definitely indicates that when necessity arises it can safely be 
fed to stock, and, despite its fibrous nature, is of superior 
feeding yalue to ordinary veld hay and can supply the main- 
tenance requirements of a growing animal. Rhodes grass hay 
is not only more palatable, but is also of superior feed value 
to veld hay, and under favourable conditions suffices to supply 
the maintenance requirements of young tollies. Ordinary veld 
hay of the nature obtainable on the Pasture Station at Maran- 
dellas is of insufficient feed value to supply the maintenance 
requirements of young growing animals. 

Experimental Animals, Marandellas.— The experiments laid 
down to determine the influence of the feeding of various 
mineral licks to the grazing animals are being continued. 

The limited quantity and low feeding value of the hay 
available during the j)ast season were reflected in the condition 
of all the animals on the Station. Although all the animals 
lost condition badly, no deaths occurred from poverty, and as 
soon as new grass became available all gained rapidly in 
weight. The feeding value of the veld herbage on this 
Station, even when cut under most favourable conditions, is 
too low to provide the animals with sufficient calories to supply 
their maintenance requirements, and, therefore, without some 
supplementary feeding, animals are bound to lose weight 
during the winter months. 

The feeding of mineral licks, while correcting mineral 
deficiencies and possibly aiding digestion, cannot replace or 
make good deficiencies in the organic or energy-producing 
ingredients of the ration. 

It is markedly noticeable, however, that all the animals 
in the mineral groups, even when in poor condition, appear 
to^have much more energy and life than those in the non- 
mineral groups, and pick up in condition much more rapidly 
when new grass is available. At the present stage there is 
very little difference between the groups receiving the various 
mineral licks, although both the young stock and cows in all 
the mineral groups are markedly superior to those in the non- 
ifiineral group. ^ 

It has been pointed out in previous Annual Reports that 
animals showing the most visible symptoms of a m 
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deficiency on tlie Marandellas Station are milking cows, 
altliongli symptoms may appear in young growing animals 
mainly in the form of stunted growth and general unthrifti- 
ness. 

Owing to the fact that only two cows in the non-minei'al 
group calved during the past season, the group as a whole 
is in much better condition than during the previous three 
years. Most of the cows in this group have just calved, or 
will calve, within the next few weeks, and in those that have 
already calved similar symptoms of malnutrition to those 
described in previous Reports are already appearing. The 
young stock in this group are very poorly developed compared 
with those in the mineral groups, despite the fact that their 
grazing and the hay is the best on the Station. 

It is of interest that a young two-year-old heifer in this 
group -weighed only 197 lbs. and died on 20th October. Post- 
mortem examination proved definitely that the cause of death 
was general anaemia. The average weight of three other 
two-year-old heifers in this group is only 320 lbs., as compared 
with an average weight of 500 lbs. for similar animals in the 
various mineral groups. 

Sixteen young steers were sold from the Station during 
the year. 

Six of these animals, just under three years of age and 
weighing an average of 1,000 lbs. each, were sold in the local 
market for £6 each. The remaining 10 were later stall-fed 
for three months and sold to the Rhodesian Export & Cold 
Storage Company, Limited, as ^^chillers,” 

These animals when sold were of an average age of 31- 
years and averaged 1,190 lbs. in weight when sent off the 
Station ; the cold dead -weight amounted to 52.4% of the weight 
when despatched and all carcases were graded ‘‘Imperial.’^ 

Matopos.— Rainfall,— During the season under review the 
rainfall amounted to 20.33 inches on ’40 days. The rainy 
season started early, but was followed by very prolonged 
di'ought periods, which resulted in a very poor growth of grass 
up to the middle of January. There were' 16 dry days between 
23rd ISTovember and 8th December, ’and then from 16th 
December to 24th January there was a dry period of 38 days. 
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.Rain amounting to T.44 inclies fell on .16 days in i ebruary , 
and tliis enabled tbe pastures to grow rapidly, so tliat, 
although, there was a further dr^- period of 30 days up to 22nd 
March and no rain after the end of March, coinparatiyely 
satisfactory crops of hay were obtained. 

Yields of Hay.— Blackiand Paddocks —The soil in these 
paddocks is derived from schist and overlies granite. It is of 
a very clayey nature and during the rare periods of heavy 
rainfall ivS extremely sticky and cannot be used for grazing 
purposes. 

The grass in the paddocks is sweet and of a relatively 
high nutritive value. 

During the long dry season huge cracks develop in the 
soil owing to the shrinking of the clay, and this naturally 
has a very adverse effect on the grass cover, as the root systems 
of many of the plants become exposed and dry out. In areas 
of good rainfall, soils of this nature would undoubtedly prove 
very fertile, but, owing to the extremely erratic precipitation 
that has been experienced at Matopos during the past six 
years, the grass cover in these paddocks has suffered rather 
badly. The favourable rainfall in 1936 improved the 
paddocks tremendously, and therefore, despite the poor pre- 
cipitation in 1937, fair yields of hay were obtained. The 
drastic effects of the prolonged droughts on these paddocks 
makes the interpretation of the results of fertilisation some- 
what difficult, as, despite the fact that the soils in the various 
paddocks are very uniform in nature, certain paddocks have 
undoubtedly been more adversely affected than others by the 
drought periods, probably mainly due to the slight slope of 
the land. 

In the following table the yields of hay obtained since 
1930 are recorded. The years 1932, 1933 and 1934 were 
exceedingly bad drought years, and this is, of course, reflected 
in the yields of hay obtained. Although the paddocks have 
recovered to a large extent during the past three years, the 
yields of hay are still considerably below those obtained during 
the years 1930 and 1931. The paddocks fertilised in the years 
1930, 1931 and 1932 with phosphate and potash appear to have 
made the best recoverv. 
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During tlie seasons 1936 and 1937 the old control paddocks 
were fertilised at the rate of 100 lbs. per acre with sulphate 
of ammonia, and, as will be seen from the following table, 
this treatment has exercised a strikingly beneficial effect on 
the hay yields. 

Table 5. 

Yields of Hay in lbs. from Blachland Hay PaddocTts. 


Treatment. 

Average 
1930 & 
1931. 

Average 
1932, 1933 
& 1934. 

Yield 

1935. 

Yield 

1936. 

Yield 

1937. 

Average 
for 8 
years. 

]n^p.e:. ... 

... 2,022 

439 

1,015 

1,103 

1,244 

1,090 

P.K 

... 1,585 

444 

1,004 

1,490 

1,420 

1,040 

Super 

... 1,627 

407 

1,067 

1,022 

1,533 

1,012 

Raw Rock 

... 1,560 

435 

751 

1,463 

1,295 

992 

Control . . . 

... 1,647 

470 

832 

1,387* 

1,337* 

1,033 


^Control paddocks received 100 ibs. per acre sulphate of ammonia in 
1936 and 1937. 

Influence of Ploughing the Blackland on the subsequent Yields 
of Hay.— In order to determine the influence of ploughing the 
blackland as a possible method of pasture regeneration, an 
exceptionally poor area of two acres in an extra control 
paddock was ploughed up in the winter of 1935, and allowed 
to self seed. Despite the fact that the season in 1935 was a 
rery short one and that no rain fell after 10th February, 1936, 
the ploughed area produced a good grow^th of gras#, and 
2,390 lbs. of hay per acre wm^e reaped from the ploughed two 
acres, as against 1,417 lbs. per acre from the whole ten-acre; 
paddock. 

In 1937 the same ploughed area gave a yield per acre of 
2,792 lbs. of hay as against 1,511 lbs. per acre over the whole 
paddock. The grass on the ploughed area consisted mostly of 
annual grasses during the first season after ploughing, but 
during the second year a large variety of perennial grasses 
were found, the dominant grass being Purple Timothy 
[Setaria porphymntha) . 

The experiment shows that ploughing of this heavy black 
soil represents an excellent method of regenerating the pasture. 
The average yield of hay per acre in the paddock ‘during the 
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most faToiirablo years of 1930 aiid 1931 was 1,324 lbs., 
wliereas in tbe two years after tlie ploughing the average yield 
per acre was raised to 2,591 lbs. 

Yields of Hay, Sandveld.—Reference has been made in 
previous Annual Reports to the fact that the sandveld section 
at Matopos is much less adversely atfected by unfavourable 
weather conditions than the blackland section. 

In all respects the influence of fertiliser treatment, con- 
trolled grazing and cutting have proved much more satisfac- 
tory and understandable than in the case of the blackland 
paddocks. It is of interest that this area which was considered 
to be comparatively valueless when the Station was first laid 
down has, in actual fact, proved to be almost as productive 
as the area laid down on the heavy and more potentially fertile 
soil. From the point of view of grazing the sandveld has 
proved invaluable, as it could be used during the periods of 
heaviest rainfall when the blackland paddocks were in a water- 
logged condition. Although the hay from the sandveld is of 
inferior quality to that on the blackland, in years of drought 
the sandveld is more certain of producing a yield and responds 
much more quickly to a light rainfall than the heavy black 
soil. 

A comparison of the following table with that giving the 
yields from the blackland paddock shows that the sandveld 
paddocks, although very poor at the commencement of the 
experiment, are now very comparable with those of the black- 
land paddocks. 

Table 6. 

Yields of Hay in lbs, per acre from Sandveld Paddocks. 

Average 

for 


Treatment. 

1931. 

1932. 

1933. 

1934. 

1935. 

1936. 

1957. 7 

years 

N.P.K 

956 

454 

769 

962 

1,132 

1,396 

1,172 

976 

P.K. 

608 

286 

327 

941 

1,160 

1,679 

1,338 

906 

Super ... ... 

. 624 

343 

362 

TGS 

1,079 

947 

1,101 

750 

Raw Rock 

. — 

284 

291 

961 

965 

935 

905 

720t 

Control 

. 483 

244 

251 

797 

913 

843* 

1,425^ 

706 


4^Ck>M;trol paddocks received 100 lbs. per acre sulphate of ammobia m 
, :i036 ,and';i937. 

^ock for six years ouly. 
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Sandveld.—The striking fact about tlie yields from tlie 
sandveld is the increase in the yield from the control paddock 
in 1937 compared with 1936. The actual yield amounted to 
1,425 lbs. per acre, an increase of 69%, and is higher than that 
from any of the other paddocks. The yield from the super 
i^addoek is slightlj^ greater than in 1936, but on all the other 
treatments there has been a drop compared with the preyious 
year. 

As the rainfall in 1936 was more fayourable than in 1937, 
the marked increase in the yield from the control paddock may 
be stated as being due to the sulphate of ammonia applied 
during the past two seasons. 

Eesults of Analysis.— There were 21 samples of hay from 
the paddocks analysed from this Station during the year; 12 
samples were from the blackland area and nine from the 
sandveld. 

Table 7. 


Mean Analyses of Hay from Blachland Paddocks. 


Year. 

Protein 

% 

K,0 

% 

5 

1935 — Mean of fertilised 

4.59 

1.21 

.27 

Mean of control 

4.03 

.96 

.17 

1936 — Mean of fertilised 

7.02 

1.42 

.46 

Mean of controP 

5.90 

1.32 

.25 

1937 — Mean of fertilised 

5.23 

. 1.24 

.35 

Mean of controP... ... ... 

4.92 

1.30 

.26 

*Control paddocks received 100 lbs. per acre 
in 1936 and 1957. 

sulphate of 

ammonia 


Compared with previous years, the mean of the feeding 
value of the hay from the various paddocks lies intermediate 
between those for 1936, which were very good, and those for 
1935, which were about noimal. It should be noted, too, that 
as a result of the applications of sulphate of ammonia to the 
control paddocks, their feeding value is almost equal to that 
from the previously fertilised paddocks, whereas in former 
years the difference was much more marked. 
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Table 8. 





Mean Analyses of Hay from 

Sandv 

^eld Paddocks. 


Year. 

Protein 

Kfi 

% 

P.O- 



% 

% 

1935- 

-Mean of fertilised 

4.7 

1.58 

.42 


Mean of control 

4.0 

1.39 

.24 

1936- 

-Mean of fertilised 

5.78 

1.67 

.45 


Mean of controP,.. 

7.40 

1.83 

.42 

1937- 

-Mean of fertilised 

3.72 

1.23 

.46 


Mean of controP.. 

3.66 

1.31 

.53 


*^Controi paddocks received 100 Ib^. per acre sulphate of ammonia 
in 1936 and 1937. 


The feeding values of the hays from this area are 
markedly poorei% except in phosphate, than those from the 
blackland and from Marandellas. As has also been noted in 
the case of the hays from the control paddocks in the black- 
land area and Marandellas paddocks, their feeding value now 
approximates closely to that from the fertilised paddocks. In 
fact, in this instance, the control samples are vsuperior in all 
respects except protein, in which they are almost equal. 

Experimental Animals, Matopos.— As mentioned in my 
Report for 1936, the experimental work at this Station wavS 
seriously handicapped owing to the fact that the majority of 
the animals under experiment were situated in the area 
quarantined on account of East Coast Fever. 

Although no mineral craving had ever evidenced itself 
among animals gi^azing on this Station, an experiment was 
laid down in April, 1936, to determine whether the feeding of 
licks to these animals would exercise any influence on their 
live weight, particularly during the dry season when the 
grazing was limited and their main source of food was veld 
hay. The experiment was commenced in April, 1936, and in 
May, 1936, the area in which the animals were grazing was 
placed in quarantine; the experiment was nevertheless com 
■ tinned, although the animals could not be brought to the 
r weighbridge. 
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Twenty-nine breeding cows of a very uniform type and 
age were divided into three groups^ two groups containing 
10 animals,, and one group nine animals, these groups being as 
comparable as possible. The animals were all grazed together 
during the day, but were kraaled in their respective groups at 
night and during the winter months were fed hay ad lib. 

One group was allowed free access to a lick composed of 
ordinaxy salt and iron oxide; a second group was supplied 
in the same manner with a lick containing salt, iron oxide, 
and potassium chloride ; and the third group received no lick. 
At the commencement of the experiment the animals showed 
little interest in the licks, but later consumed them quite 
readily, but in very varying quantities. 

The animals were weighed at the commencement of the 
experiment, but not again until the quarantine restrictions 
were raised foui’teen months later, and thereafter fortnightly 
until the experiment ceased on 30th October, 1937. 


The following table shows the average weights of the 
animals in each group at the beginning of the experiment, 
fourteen months later, and at the end of the experiment. 


Date. 

Siilt & Iron 
Group. 
Average 
weight, 
lbs. 

Salt, Iron & 
Potash Group. 
Average 
weight, 
lbs. 

Control 

Group. 

Average 

weight, 

lbs. 

30.4.36 

974 

1,007 

1,029 

30.6.37 ... 

935 

997 

976 

30.10.37 

787 

828 

825 

Average loss in 
weight 

187 

179 

204 


Although the average loss in weight of the control animals 
is slightly greater than that of the animals in the mineral 
lick groups, this difference is not significant and is within 
the limits of experimental error. Every cow, with the excep- 
tion of one in the salt and iron gz*oup, calved once during the 
course of the experiment. 





490 THE HHODESIA AGEICULTTJilAL TOHENAL. 


The fact that all the animals at the end of the experiment 
were much lighter in weight than at the commencement is 
only to be expected, as no supplementary feeding was carried 
out, the animals existing during the whole experiment on 
grass or hay alone. At the beginning of the experiment the 
animals were in their best condition for the year and at the 
end had just gone through the whole of the dry season and 
were therefore at their worst. 

The results of this experiment therefore tend to indicate 
that if any salt deficiency exists in the grass or hay growing 
in this area it is not sufficiently marked to reflect itself signifi- 
cantlT in the live weight increases or decreases of fully grown 
breeding cows. It must, however, he pointed out that the 
gracing available to these animals is of rather exceptional 
quality. A permanent stream of water runs through the 
grazing area and a certain amount of green grass is available 
right throughout the year. In addition, the hay fed was 
mainly obtained from land similar to that existing in the 
blackland paddocks, which produces a grass of considerably 
better feeding value than that found on sandveld. It is always 
possible that different results might have been obtained had 
the experiment been carried out on pastures similar to those 
existing in the sandveld in the same district. As the Pasture 
Station at Matopos has now definitely been closed down, it will 
remain for a Department other than this to investigate 
problems of this nature. 

During the year eight steers, 3| years old and born on 
the Station, were fattened and sold to the Rhodesian Export 
& Cold Storage Company, Limited, for slaughter as 
^'^chillers/^ Five of these animals were graded ^^ImperiaP^ 
and three ‘‘Standard.’’ Their average weight when despatched 
was 1,181 Ihs., and their cold dead vreight 53%. of the live 
weight. 
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Rhodesia Weather Bureau. 


APEIL, 1938. 


Pressure.— Barometric pressure was generally remarkably 
lowj averaging nearly two millibars below normal. Bulawayo 
average pressure is the lowest recorded in 35 years, the next 
lowest being 869.8mbi in 1908. 

Temperature.— Maximum, minimum and mean tempera- 
tures were all very high, the average mean temperature being 
4° above normal in the south and east and over 2*^ above normal 
in the north. 

Bulawayo mean maximum 82.3° was the highest on 
record, the next being 81.7° in 1914. Bulawayo mean mini- 
mum was also the highest on record, 57.7°, the next highest 
being 57.6° in 1925. 

Rainfall.— Rainfall was generally rather above normal, 
particularly in the Limpopo Talley, wdiere useful rains were 
recorded. 


PRECIPITATIOHr. 


Station. 

Inches. 

Normal. 

No, of days. 

Beitbiddge ... 

2.71 

0.41 

4 

Bindura 

0.81 

1.61 

6 

Bulawayo 

0.95 

1.73 

4 ' 

Chipinga ... 

0.73 

2.33 

7 

Enkeldoorn 

1.15 

0.72 

5 

Port Yictoria 

0.75 

0.63 

3 

Gwaai Siding 

1.54 

1.38 

2 

Gwanda 

2.00 

0.67 

4 

Gwelo 

0.52 

0.75 

4 

Hartley 

2.39 

0.87 

6 

Inyanga 

... 3.05 

1.23 

10 

Marandellas . . . 

1.78 

1.43 

4 

Miami 

0.79 

1.39 

2 
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Station. 

lldiuit Darwin 

Mount Niiza 

Mtoko ... 

New Year’s Gift 

Niianetsi ... ! . . 

Plum tree 

Que Que 

Eusape 

Salisbury 

Sbabani... 

Sinoia 

Sipolilo 

Stapleforcl 

Umtali 

Victoria Falls 

Wankie 

Abercorn 

Broken Hill 

Cbitambo 

Cboma 

Fort Jameson 

Fort Roseberry ... 

Isoka 

Kalomo 

Eancliindu ... 

Kapiri Mposbi 

Kasama 

Livingstone 

Lundazi 

Lusaka 

Mazabuka 

Mongu 

Mpika ... 

Mufilira... 

Muinbwa 

Namwala ... 

Hdola 

Petauke 

Sliiwa Ngandu 


Inches. 

Normal. 

No. of ( 

1.01 

0.62 

5 

5.82 

5.19 

15 

2.71 

0.61 

3 

0.17 

1.02 

3 

3.10 

0.62 

5 

1.08 

1.15 

4 

1.04 

0.73 

3 

0.68 

1.20 

3 

1.33 

1.05 

5 

1.32 

0.60 

5 

0.26 

0.95 

2 

1.23 

1.19 

3 

4.03 

3.S2 

12 

1.94 

1.14 

6 

0.91 

0.59 

3 

0.27 

0.62 

4 

1.15 

— 

7 

1.31 

— 

7 

3.63 

— 

8 

0.81 

— 

6 

5.48 

— 

12 

5.66 

— 

6 

3.07 

— 

5 

0.17 

_ 

1 

0.62 

— 

4 

1.45 

— 

hr 

1 

2.45 

— 

7 

0.75 

— 

3 

5.74 

— 

11 

0.90 

— 

3 

1.11 

— 

3 

4.50 

, — 

7 

1.53 

— 

5 

0.77 

— ■ 

* 5 

0.31 

— 

3 

0.32 

— 

2 

1.04 

— 

10 

4.66 

— 


3.38 

— 

12 
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Southern Rhodesia Veterinary 
Report. 

MAE.CH, 1938. 


DISEASES. 

Anthraic diagnosed on the Central Estates, Cliilimanzi 
native district. Mortality', two head of cattle. 

African Coast Fever diagnosed on the farm Holland, Mel- 
setter native district. 

TUBEECIJLIN TEST. 

One bull was tested upon importation with negative 
results. 


MALLEIN TEST. 

Twenty-two horses were tested. No reactions, 
IMPORTATIONS. 

From the Union of South Africa. — Bulls 1, horses 15, 
sheep 29t3. 

From the Bechuanaland Protectorate, — Sheep 1,335. 
EXPORTATIONS. 

To the Union of South Africa. — Oxen 44. 

To Northern Rhodesia. — Oxen 120, bulls 10, sheep 91. 

To Portuguese East Africa. — Oxen 51, cows 53. 

To Bechuanaland Protectorate.— Horses 7, 

To Congo Beige,— Pigs 1, sheep 56. 
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EXPORTATIONS.— MISOEILAJ^EOtlS. 

To the United Kingdom. — CMlled beef cj[iiaTters, 4,623; 
frozen boned beef quarters, 4,939; kiclneySj 1,185 lbs. ; 
tongues, 7,221 lbs.; livers, 16,759 lbs.; hearts,, 6,023 lbs.; 
tails, 2,389 lbs.; skirts, 3,277 lbs.; shanks, 11,690 lbs. 

To Northern Rhodesia. — Frozen beef carcases, 216f; 
frozen pig carcases, 74. 

To Congo Beige. — Frozen beef carcases, 3T1:|; frozen 
imitton carcases, 15; frozen pig carcases, 15; frozen veal 
carcases, 26. 

Meat Products. — From Liebig’s Factory: Corned beef, 
133,018 lbs. to the Union of South Africa. 

Ct. 0. Hooper Skahte, 

Chief Yeterincry Surgeon. 
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SOUTHERN RHODESIA. 

Locust Invasion, 1932-38. 


Monthly Report No. 65. April, 1938. 


The appearance of the first winged individuals of the new 
generation of the Red Locust {Nomadacru septemfasciata, 
Serv.) was reported on the 7th April. 

Destruction of hoppers has been continued in the various 
districts concerned, but at the end of the month most of the 
surviving hoppers appear to have matured. 

The winged swarms have not been much in evidence, 
although the weather has been warm, but an interesting report 
from the Bulawayo Observatory on the 20th referred to locusts 
passing over a great height” from N. to S. on three con- 
secutive days. 

In general, the number of locusts maturing in the Colony 
is relatively small and the position appears to be much the 
same as at the same time last year. 

Rupeet W, Jack, 

Chief Entomologist, 



THE RHODESIA 


Agricultural Journal 

Edited hy the Director of Agriculture, 

{Assisted hy the Staff of the Agricultural Department), 

PUBLISHED MONTHLY, 
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Department of Agriculture, Salisbury. 


VoL. .XXXV.] jTjr.Y, 1938. [Xo, T. 

Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to: — The 
Editor y Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Worhs, Ltd,, Boa 431, Salisbury. 


Horse-sickness Inooulation.— Vaccine for the inoculation of 
horses and mules of any age against horse-sickness will he 
issued from now onwards until the 1st XoTember at a cost of 
6s. per dose, post free. 

Immunity does not reach its height until several months 
after inoculation and owners are therefore urged not to wait 
until the end of the inoculation season but to inoculate as early 
as possible. 

The vaccine must he used within seven days of its despatch 
from the Laboratory and will be issued direct to applicants, 
who will be required to do or arrange for the inocula- 
tion themselves. 
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Angular Spot or BlacMre of Tobacco,— In the Journal of 
Agricultural Rese'arch for December, 1937, an interesting 
article by E. E. Clayton appeared in the water soaking of 
tobacco in relation to the deTelopment of angular spot, known 
in the American literature as blackfire. A number of experi- 
ments were conducted which indicate that infection hy 
Bacterium angulatuvi is not general unless the tobacco leaves 
are water soaked for a considerable time. Even heavy storms 
when followed at once by clear weather are not effective in 
producing angular spot infection to any serious extent. Long 
dull spells with rain at intervals or very wet seed-beds with 
insufficient ventilation, on the other hand, provide conditions 
suitable for the rapid development of angular spot. The 
discussion and summary of the experiments are as follows: — 

The results secured in these experiments with hlackfii^e 
caused hy Bacterium angulatum are similar in every respect 
to those previously reported for wildfire, and it seems clear 
that with types of tobacco grown in the TJnitecl States epidemic 
development of blackfire is dependent on water soaking of the 
leaves. Water soaking breaks down host resistance and 
permits successful and rapid tissue invasion by the organism. 

Bacterium angulatum, while similar in mode of action to 
Bacterium tabacuin, is evidently a less virulent parasite. Thus 
throughout the work in parallel experiments, infection with 
Bact. angulatum in the absence of water soaking was less easy 
to secure and the infections were less numerous, developed 
more slowlj^, and were smaller; with water soaking and more 
favourable conditions, these differences still persisted though 
they were not so marked. With favourable conditions, both 
organivsms can practically destroy a crop in a short time. 

Some degree of blackfire protection can be secured by high 
topping, and low-nitrogen and high-potash fertilisation is also 
lielpfnl, but these practices can be applied only in areas wffiere 
the type of tobacco grown will permit. They are applicable 
to the fine-cured area. 

However, it is evident that effective blackfire control must 
be sought by other means, and the most promising of these 
are (1) sanitatian and other measures designed to eliminate 
sources of infection and (2) development of varieties, still more 
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resistant to tlie disease tlian ihose now aTailable, In the latter 
connection it is to be noted that varieties grown in the United 
States are practically all moderately resistant to blackfire, 
which accounts for the fact that they suffer little damage from 
the disease until this resistance is broken down by the condi- 
tions incident to heavy storms. 

Tobacco leaves are readily infected by Bacterium angula- 
turn, but under ordinarjr conditions invasion is limited to small 
areas. The lesions are usually one-eighth of an inch or les^ 
ill diameter, and large numbers of infections cause but little 
damage to most tj'pes of tobacco. 

It has been suggested that the large quickly developing 
lesions characteristic of epidemic blackfire were non-parasitic 
ill nature ; but it is now shown that they are caused by Bact, 
angulatum^ but only under special conditions. The resistance 
of the leaf to the invasion must first be broken down by water 
soaking, which in turn results from vsevere storms. 

Even after leaves are water soaked, however, the infection 
has occurred, the development of the disease is abruptly 
checked if the water-soaked condition disappears within a few 
hours. Epidemic disease development was repeatedly obtained 
by water soaking the leaves for 48 hours. Eesistance of the 
leaves to water soaking, and hence to the disease, has been 
shown to be greatly modified by topping and fertilisation 
practices. High topping and low nitrogen and high potash 
fertilisation increase leaf resistance to water soaking, and these 
measures are recommended as j)i‘acticable in the flue-cured 
tobacco area of the U.S.A. 


Tobacco Intelligence. — Tobacco Intelligence^ the first num- 
ber of which was issued by the Imperial Economic Committee 
ill May, 1938, is a quarterly publication designed to supply a 
regular service of information on tobacco production, con- 
sumption and trade. 

In 1937 over 182 millions pounds of tobacco went into the 
cigarettes, pipe tobacco, cigars, etc., manufactured in the 
United Eingdom and Empire tobacco accounted for 24 per 
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cent, of this total. Growers in. India, Canada, Sontliern Elio- 
desia and Nyasaland, supplying most of this Empire tobacco, 
want to know how their competitors, Empire and foreign, are 
faring. Tobacco Intelligence therefore provides news about 
the crops in India, Canada, Southern Ehodesia, Ifyasaland 
and the United States and the export movement of tobacco 
from these countries. 

Consumption in the United Kingdom is fully analysed. 
lA special article shows that 1937 was in almost every respect 
a record year for the country’s tobacco trade. The progress 
made by Empire growers in the United Kingdom market 
should give them satisfaction. The use of Empire leaf for 
home consumption last year was considerably larger than ever 
before, both quantitatively and as a percentage of the total 
consumption. The position of Empire tobacco was well main- 
tained in the first quarter of 1938. 

Short articles include a description of the effect of the 
Agricultural Adjustment Act on the United States tobacco 
industry and the adoption of auction sales for the disposal 
of tobacco in Kyasaland. 

A specimen copy of Tobacco Intelligence may be obtained 
gratis by producers, merchants and manufacturers on applica- 
tion to the Imperial Economic Committee, 2, Queen Anne’s 
Gate Buildings, London, S.W.l. 


Soil vs. Hematode.— The Editor thanks Captain J. M. 
Moubray, of Chipoli, Shamva, for the following interesting 
letter : — 

"‘Our soil knowledge has increased to such an extent 
during the last few years as to show certain routine we have 
always followed to be quite wrong. One example is the burn- 
ing of tobacco seed-beds. To destroy the humus and bacteria 
in the top two or three inches of soil is not only to rob it of 
its veiy life blood, but to render the seedling far 'more suscep- 
tible to disease. The soil is then heavily dressed with chemical 
mtoures and the seedling expected to develop in a healthy 
manner in this unnatural medium. 
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C. R. Clarke, lecturer in Soil Science at Oxford, states : — 
Tlie idea that a simple chemical analysis of a ^^dead'^ soil 
would serve the problem of economical fertilisation and culti- 
vation is now fortunately nearly extinct. In its place is 
growing the conception of the soil as a living substance, almost 
an entity. 

The conclusion arrived at by the Anthroposophical 
Agricultural foundation is that the attempts of the last forty 
years to short circuit Nature by the use of artificial manures 
lias failed. Thib opinion is being endorsed by the leading 
agricultural thinkers throughout the world. 

The continual use of mineral fertilisers now that the 
stored up fertility of many years has gone is making the land 
sick, and not only that but it is rendering the crops grown on 
it susceptible to all kinds of diseases which under natural con- 
ditions they were able to resist. Sir Albert Howard, discuss- 
ing green manuring to which compost has been added before 
ploughing under gives it as his opinion that if this is carried 
out for a few years on the potato lands of Lincolnshire “I am 
convinced we shall hear very little about the eelworm disease 
of the potato, the true cause of which, I suspect, is bound up 
with too much NPK.’^ 

On farms in England where compost is taking the place 
of artificials plant diseases of different kinds are disappearing 
in a most extraordinary manner. In some cases where many 
pounds used to be spent annually on sprays and poisons these 
are not now required. 

It is a common sight in Covent Garden to-day to see stalls 
which sell produce grown on compost manured soils completely 
sold out, although the price charged has been higher than on 
adjoining stands whose produce has not all been sold^ such 
produce having been raised on soils manured with artificials. 
I think, nothing could be more conclusive than this. 

The problem in this country with tobacco as with maize 
and all other crops is to keep our soil alive, and this can only 
be done by the addition of humus in adequate quantities. The 
amount of farmyard manure produced on the average farm 
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is far too small to do tMs, and tlie only alternative supply is 
compost. A possible combination of tbe two may prove to be 
tbe solntion in many cases. 

I have used tbe same ground for my tobacco beds for many 
years, tbe area is large enougb to provide for three times the 
number of beds required each year, so that tbe ground gets a 
rest for two years out of three. As soon as the plants have 
been moved a crop of sunnhemp or other bulk producing plant 
is sown, which is ploughed in together with the heavy weed 
crop on the remainder of the area. I would as soon think of 
manuring the land with scrap tobacco infested with spot and 
wildfire as of burning this ground. The beds are watered from 
a stagnant pool which is the result of seepage from irrigated 
citrus groves. 

Nematode appears to be present in the root system of 
most of our citrus trees, but as long as the ground is well 
supplied with humus it appears to do little or no harm. I 
have grown heavy yielding crops of tobacco on land that was 
under citrus the previous season, and although there must 
have been nematode present, as many of the old citrus roots 
were sprouting and so alive, no sign of eelworm appeared on 
the tobacco. This w^as probably due to the live state of the 
soil which had received heavy applications of humus for some 
years previously. 

I profess no technical knowledge on the stibject, but like 
Sir Albert Howard, I am inclined to attribute the increase in 
nematode infection throughout the country to growing tobacco 
on a dying soil. Bring back the soil to a healthy living state 
by the application of compost and organics and give it a rest 
from chemical and mineral manxires and it is probable that 
eelworm will gradually lessen and eventually become as 
negligible as on virgin soils.’ 
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A Small Brick Irrigation Furrow 


By H. W. H. Wallis, Assistant Irrigation Engineer. 


Losses by leakage and absorption in small furrows when 
only a limited quantity of water is ^railable at tlie draw-ofi: 
point in a stream, are sometimes so great tliat a leading stream 
cannot be maintained, and frequently it is not even possible 
to obtain any water at all at tbe lower end of a furrow a few 
bimdred yards long if tbe soil is very absorbent., 

A brief description of a small furrow on *^Tlie Forest'’ 
farm near Penbalonga constructed by Mr. P. G. Deedes, with 
details of costs incurred, shows liow full use can be made of 
a very small stream flow without the use of an expensive pipe 
line. 

The volume of water available in the stream during recent 
dry seasons varies between 3,000 gallons per hour and 1,000 
gallons per hour, equivalent to a range of 0.13 to 0.04 cusec. 
The latter figure corresponds to the discharge of ^ 2-inch pipe 
running just full with a low head, and a small flow of this 
nature is often described as useless for irrigation purposes if 
the land is any distance away, but by means of a brick furrow 
and a storage reservoir near the land, it should he possible 
to irrigate four acres with the lesser of the above figures and 
about thirteen acres with the greater. 

The furrow constructed by Mr. Deedes is 6 inches wide 
and can take 4|- inches depth when full, and this, on a grade 
of 1 in 600 gives a capacity of 0.16 cusec. The bed consists of 
bricks laid flat side by side transversely, and bricks on edge 
longitudinally overlap the bed each side by l^ inches, forming 
the side. The average number of bricks per linear yard of 
furrow is 14, including the joints, which is equivalent to 
25,000 bricks per mile. Cement mortar was used throughout, 
about five pockets per hundred j^ards being required. This 
was done to lesson the chances of grass and weeds growing 
between the bricks and opening up the joints. 
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An interesting feature of the scheme is a 4 inch pipe 
siphon across a deep stream course, which replaced a pipe 
flume {supported on wooden poles. Details of this are illus- 
trated in the accompanying photographs. Short brick pillars 
were built to support the pipes and form joints for unscrewed 
pipes, and provision was made at the lowest point for a scour 
bos with a detachable metal plate to discharge silt and debris 
as occasion demands. The siphon is 90 feet in length with 
12 inches of fall between the inlet and outlet ends. 

Storm w’ater is passed over the furrow at intervals by 
bricking over the top, wdth bricks laid in a similar way to 
those forming the bed. 

The following is a schedule of costs actually incurred on 
the 600 yards of furrow built to date, the labour part of which 
includes the work of building the siphon and a small weir 


across the stream at the intake : — 

9,000 bricks @ 10/- per 1,000 £'4 10 0 

36 pockets of cement @5/- 9 0 0 

6 w-agon loads of sand @5/- 1 10 0 

Labour 1 native mason (2 months) @ <£7 10/- 15 0 0 

4 labourers @ 10 / - (2 months) 4 0 0 

Food for above labour 1 5 0 


£35 5 0 


Mr. Deedes 'writes: — 

‘‘The figure is on the high side owing to the fact that 
the best materials were used and all cement instead of lime; 
the cost of the native mason could be reduced, but it suited 
me to have someone reliable whom I could leave to carry out 
instructions without further supervision.^’ 

After completion the furrow w’as lined throughout with 
cement mortar to prevent absorption, about 2| pockets of 
cement being used per hundred yards. 

When the full length of furrow has been completed a 
reservoir will be dug near the land to store the night flow and 
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tile collected water will tlieii be rusbed out in a good stream 
for irrigating. 

It is interesting to note tliat bad 1|- incb piping been used 
tbe cost at present rates would bave been about £150 com- 
pared witb tbe actual cost of about £35, and for tbe purpose 
required tbe brick furrow is just as serviceable. 

Small gates were installed at various points to lead water 
to orchards, etc., tbe dipping tank is filled en route when 
required, and drinking troughs for cattle can be kept at a 
constant level by a simple ball valve control. Tbe 600 yards 
built to date took two months and is a very creditable piece 
of work. 
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Mycological Notes. 

SEASONAL NOTES ON TOBACCO DISEASES. 


II.— TWO DESTRUCTIVE CURING MOULDS. 

Bj J. C. E. Hopkins, D.Sc. (Loud.), A.I.C.T.A., 
Senior Plant Pathologist. 


Two moulds, which make their appearance from time to 
time in the barns during curing, have been fairly prevalent 
this season. They are associated with insufficient aeration 
and excess humidity and may cause considerable financial loss 
to growers. They are; — 

BASH BOT. 

This disease begins with a softening of the midrib 
of the leaf at the butt-end after colouring, and later a 
furry growth of white or greyish fungus makes its appear- 
ance. The butts soon turn dark brown and the discoloration- 
extends downwards info the web of the leaf. The leaf tissues 
become wet and soggy and a grey upouldy growth of the 
fungus extends all over the infected area. The disease pro- 
gresses very rapidly and in extreme cases may cause the hands 
to break away from the sticks and fall to the floor. 

The mould is liable to spread in iosely packed bulks, 
especially if they are put down in high condition, but the 
fungus does not appear to be able to develop actively in bales. 
The presence of barn rot in the latter does, however, affect 
the saleable value, as a certain mouldy flavour is imparted 
to the tobacco. 

UaMse.— Barn rot is caused by the fungus Rhizopus 
arrhizus Fischer, which develops on pai-tly cured leaf main- 
tained in an atmosphere deficient in ventilation and high in 
humidity. These conditions are brought about by excessively 
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close packing in tke barns, wkich prevents air circulation. 
Suitable conditions for barn rot do not appear to be caused 
by kigli buniiditj^ and lack of ventilation alone, wbicli would 
result from tbe addition of too mucb. water and closing of 
ventilators. Close packing of tbe tobacco seems to be a 
necessary factor. 

YELLOW MOULD. 

This disease is not of frequent occurrence in Rhodesia, 
but may cause appreciable damage during curing under 
conditions similar to those which favour barn rot. It is not 
uncomnion to find both diseases present on the same leaf. 

Yellow mould first appears as small, medium brown, 
circular spots scattered over the leaf after the colour has been 
fixed. It is not unlike the incipient stages of frog eye or 
Alter7iaria barn spots. The spots increase in size, without 
changing colour, to reach a diameter of half an inch or less, 
but sometimes several spots may run together to form larger 
discoloured areas. 

Cause . — This disease may he recognised, when the leaf is 
removed from the harn, by the presence in the centres of many 
of the spots of small circular patches of yellow fungus, which 
resemble pinches of powdered sulphur. 

These minute tufts are the spore heads of the fungus 
Aspergillus flatnis Link, which grows in the leaf tissues under 
the damp and close conditions of an overpacked harn, and 
causes the brown spots described above. 

The same fungus has also been recorded on fire-cured 
tobacco in Rhodesia and has been observed to develop fairly 
freely in loosely packed bxilks, spoiling the appearance of 
the leaf. 

It is believed that this is the first record of Aspergillus 
flavus causing a leaf spot of tobacco, but how far it affects 
the flavour of the manufactured product is not known. Its 
chief importance at the moment lies in its ability to cause an 
unsightly spot which materially lowers the value of the leaf. 
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qOUTROL. 

Tlie preveiitioR of tliese diseases obviously depends upon 
correct packing of barns. 

Wben climatic conditions cause large acreages of tobacco 
to ripen at one time, tbe amount of leaf to be cured is often 
in excess of normal barn accommodation. In an endeavour 
to obtain as liigb a yield as possible, it is only natural for 
tlie grower to pack as much, leaf as possible into tbe available 
barn space, but such procedure may have disastrous results 
if barn rot and yellow mould become active. 

In order to prevent heavy losses from these diseases, two 
alternatives present themselves. Either the leaf must be 
sorted during reaping and only the best retained for curing, 
or else priming must be so arranged that the total number of 
reaped leaves is reduced to suit barn accommodation. 

The latter method is obviously preferable, for if priming 
is carried out at the correct times and the thin, papery leaves 
from the bottom of the plant are removed, then not only is 
the remaining crop improved in quality, but frog eye spotting 
is also eliminated. 

Whenever a difficult planting season makes congestion 
in the barns inevitable at harvest, growers would he advised 
to plan their priming operations as far as possible to conform 
with the situation, hearing in mind that drastic early priming 
(such as is sometimes necessary for the control of angular 
spot) may delay rij>ening by a week or ten days. 
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Research Work at Government 
Experiment Station, 

RHODES MATOPO ESTATE. 


By G. A. Mt’rray, M. Sc., Officer in Charge. 


ANIMAL HTJSBANDET. 

A. Nutrition. 

Several experiments dealing with the effect of winter 
supplements on young growdng stock have been completed. 

Briefly, it may be said that the results so far indicate 
that the pastures at this Institution : — 

{a) Contain sufficient minerals for maintenance and 
growth of ranch cattle. 

(b) Are exti^emely deficient in protein duidng the dry 
period of the year and probabty also in energy during 
the last month or two. During the past year the 
following nutrition experiments were either com- 
pleted, in progress or commenced : — 

(1) M.S.A. Project No. 39.—>The Feeding of Supplements to 

Young Crowing Steers during the 1st, 2nd or 3rd Winters alter 

Weaning and the effect of the Supplement at these different 

stages on their subsequent development. 

Object.— -In a previous experiment (E23) it was found that 
the feeding of a protein supplement (peanut cake) to young 
steers during their first winter after weaning had little effect 
on their subsequent development, unless the feeding was 
repeated during the second or third winter. 

This experiment was planned with the idea of confirming 
the above conclusion and getting more information on this 
particular question. 
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Groups I. — Veld grazing only (control). 

II. — Protein vsupplemeiit 2nd winter only. 

III. — ^Protein supplement 1st and 2nd winters. 

YI. — Protein supplement 1st winter only. 

Y. — Protein supplement 3rd winter only. 

YI. — Protein supplement Ist^ 2nd and 3rd 
winters.* 

Besults.— Tlie experiment lias run for a period of two years 
only and it wdll take another 18 months to conclude. So far 
the indications are that our previous conclusion will be con- 
firmed. In addition it appears, although it is too early to say 
definitely, that feeding during the second wunter is more 
important than feeding during the first winter after weaning 
— from a growth and weight point of view. This raises some 
interesting points. 

(2) M.S.A* Project No. 40*— Protein and Energy Deficiency 

Studies in Pastures. 

Object.— Previous experiments (If os. 6, 14, 23 and 28) 
have shown conclusively that the major deficiency in our 
winter pastures is one of protein and that 1 to ll lbs. of peanut 
cake met this deficiency. There were indications, however, 
that during the few driest months there may also be an energy 
deficiency. 

The object of this experiment was to get information on 
the minimum protein requirements of young growing cattle 
under our conditions and also to find out to what extent there 
was a deficiency of energy, if any. 

Groups — 

half of Whiter, 2nd half of Winter. 

I. — Control — Veld grazing only. 

II. — 1 lb. maize meal. lb. maize meal. 

III. — ^ lb. maize meal 1 lb. maize meal + | lb. 

+ -I lb. peanut meal. peanxit meal, 

JEY.— 1 lb, peanut meal, 1 lb. peanut meal + ^ lb. 

maize meal. 

Y.— 1 lb. peanut meal. 1|- lbs. peanut meal. 
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Besults.—Tlie experiment will not be completed before 
the end of June, 1939, but so far it appears that: (a) During 
the first winter after Tveaning 1 to lbs. of maize meal is of 
very little use as a supplement for young steers. The animals 
did practically no better than those that receired no supple- 
ment, {Substituting ^ lb. of maize meal by | lb. of peanut 
cake improved the ration very considerably — as a matter of 
fact the animals did just about as vrell as those that received 
1 to 1|- lbs. of peanut cake only. (6) During the second winter 
after weaning the maize meal fed animals did better than 
during the first winter, and those that had j lb. maize meal 
replaced by lb. of peanut cake did as well as those that 
received peanut cake only. 

These results, if confirmed by work which has already 
been commenced, wdll be of great economic value, as it wdll 
permit the use of more maize and less purchased peanut cake 
or other protein supplements for the wintering of young vstock. 

(3) M.S.A. Project No. 4$.— Peanut Meal and Maize Meal for 

Wintering Young Stock. 

Object. — To confirm or otherwise the results being obtained 
in Project ITo. 40 outlined above. 

GrouPvS — 

I. — Control — Yeld grazing only. 

II. — 1 to 1|- lbs. maize meal each per day. 

III. — 1 to lbs. peanut meal each per day. 

Besults.— “This experiment has been in progress for only 
one winter and the results to date confirm those obtained in 
Project xfo. 40. 

(4) M.S.A. Project No. 42.— Feeding of Na, 01, and Fe. ♦Supple- 
ments to Young Orowing Stock. 

Object.— Previous experiments have showm that our 
pastures here are not deficient in ]Isa, Cl, P and Ca. On the 
advice of the Division of Chemistry some farmers had, how- 
ever, commenced feeding salt and iron to their stock and it 
was considered advisable to get some definite information as 
to whether this was necessary or not. Our experience here in 
the past has been that there w^as no deficiency of these minerals 
in our pastures. 

= Sodium. Cl. = Chlorine. Fe = Iron. P = Phosphorus. 

Ca = Calcium, 
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Gkoups— 

I. — Control — Veld grazing only. 

II. — Veld grazing + 1 oz. salt (Na, CL) daily. 

■'III. — Veld grazing + oz. salt and Fe. daily. 

Besults. — ^Tke experiment kas now been in progress for 
two years and tkere is to date not tke sligktest indication in 
regard to growtk, condition or kealtk tkat tke animals kave 
derived any benefit from tke feeding of salt and/or iron 
supplements. 

(5) M.S.A. Project No. 43.-— Feeding of Na, 01. and Fe, Supple- 
ments to Lactating Cows. 

Object. — This was a preliminary experiment to determine 
wketker lactating ranck cows would benefit if supplied with 
the salt and iron lick recommended by tke Division of 
Okemistry. 

Groups — 

I. — Control- — Veld grazing only, 

II. — Veld grazing plus free access to a salt and 

iron lick consisting of : 100 lbs. salt, 25 lbs. 
oxide of iron and 1 lb. copper sulpkate. 

Eesults. — ^Tkis experiment was run during tke winter of 
1936 and early summer of 1937 for a period of vseven montks 
only. 

At tke end of tkis period tkere Avas no difference in 
weigkt, condition or kealtk between tke two groups of cows 
or calves. It is proposed to do more extensive work during 
tke coming winter to confirm tkese results. 

(6) M.S.A. Project No. 21.— Tke Feeding of Pkosphorus, Sodium 
and CMorine Supplements to Bancking Cows. 

Object.— To determine wketker our pastures supply a 
sufficiency of these minerals for pregnancy and lactation in 
ranck cows. 


*The salt and iron mixture fed is the same as the one used in Florida and 
recommended here by the Chief Chemist. It consits of 100 lbs. salt, 
25 lbs. oxide of iron, 1 ib. copper sulphate. 
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Geoups — 

I. — Control — Yeld grazing only. 

II. — Yeld grazing + 2|- ozs. bone meal each per 

day. , 

III. — Yeld grazing -f 2^ ozs. bone meal + 2 oz. 

salt each per day. 

Eesults.—The experiment has been running for a period of 
three and one half years and to date the feeding of the supple- 
ments to Groups II. and III. does not appear to haTe benefited 
the animals or their progeny in any direction, and we conclude 
definitely that our pastures supply a sufficiency of these 
minerals for pregnancy and lactation in ranch cows. 

(7) M.S.A. Project No. 47.— Protein, Energy and Mineral Supple- 
ments for Sheep. 

Object. — To determine to what extent the results obtained 
by feeding different supplements to cattle are applicable to- 
Blackhead Persian sheep. 

Geoups — 

I. — Control — ^^"eld grazing only. 

II. — Yeld grazing plus 3 ozs. peanut meal each during 
winter months. 

III. — Yeld grazing plus 3 ozs. maize meal each during winter 
months. 

IV. — Yeld grazing plus 3 ozs. per week each of mixture of 
75 bone meal and 35 salt. 

Y. — Veld grazing plus 3 ozs. per week each of 75 bone meal,. 
40 salt and Pe lick. 

Results.— The experiment has now run for a period of 18 
months and at no time have there been any differences in 
weight, condition or health between the different groups. 
Prom this it appears that granted the animals are free of 
internal parasites it is not necessary to feed either energy or 
protein or mineral (Ca, P, Na, CL, Pe) supplements to mature 
Blackhead Persian sheep on our set soil pastures. 
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B* Steer Fattening. 

(8) M.S.A. Project Uo. 36A.— A Comparison of Oowpea Hay 
and Sunnhemp Hay for Fattening Steers. 

Object.— Sunnliemp is grown fairly extensively in different 
parts of the Colony, and as no definite information was avail- 
able as to its feeding value the present experiment was carried 
out. 


Groups — 


Average Daily Eation per Steer. 


I. 

II. 

Cowpea Hav 

lbs. 

6.6 

— 

vSunnheinp Hav... 

lbs. 

— 

6.6 

Maize Meal... 

lbs. 

12.6 

12.6 

Yeld Hay ... 

lbs. 

14 

12 


Results.— Published in Rhodesia Agricultural Journal, 
Vol. XXXT., Xo. 1, January, 1938, by A. E. Eomyn and 
R. H. Fitt. 


^‘Sunnhemp hay (Somerset variety) when cut in the early 
hud stage and properly cured is as palatable and valuable a 
feed as Xew Era cowpea hay ^ in a standard ration in this 
Colony for fattening bullocks.’’ 

(9) M.S.A. Project Ho. 49.— Peanut Meal v. Cotton Seed Meal v. 
Meat Meal as x Protein Supplements for Fattening Steers. 

Object.— To determine to what extent these three feeds are 
interchangeable as protein supplements for fattening steers. 


Groups — 


I. 

Veld Hay, 
Silage. 

Maize Meal. 
Peanut Cake. 


II. 

Veld Hay. 
Silage. 
Maize Meal. 
Cotton Seed. 


III. 

Veld Hay. 
Silage, 
Maize Meal. 
Meat Meal. 


Results.— Published as Bulletin Xo. 1062, March, 1938. 
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(10) M.S.A. Project No. tt.—Baby Beef Experiment. 

Object.— To get inforniation on tlie practical and economic 
aspects of feeding voting steers to ‘be ready for export as 
cdiillers at 1|-, 21 and 3|- years of age. 

GRorPS — 

I. Ccvs and Calves. — Both fed before weaning and 
calves exported at 18 months of age. 

II. Calves not fed before weaning but wintered well and 
exported at 2^ years of age. 

III. Calves fed winter maintenance rations only and 
exported at 3|- years of age. 

Results. — Experiment completed but data not yet 
worked up. 

AGEONOMT. 

During the year close on 800 plots were under different 
crops and treatments. The different experiments dealt with : — 

(h) Maize variety trials. 

(b) Different crops for grain. 

(c) Different crops for ensilage. 

(d) Maize spacing for grain and silage. 

(e) Sunflower spacing for gi*ain and silage. 

(/) Cowpea spacing for upright and trailing varieties for 
hay. 

(g) Quantitative superphosphate trial. 

(h) Dift’erent fertiliser treatments. 

(i) Eotation trials. 

(f) Different crops cut for hay and ploughed in for green 

manuring. 
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r rom a crop experiment point of view tlie season was tlie 
worst we kave ever kad. On tke sand veld good results were 
obtained, but on tke black soil tke j)lots were re-planted three 
times, and even after that the stand was so poor on some ranges 
that the results had to be discarded. Fortunately this w'as 
not the case on the green manuring and rotation ranges or the 
sand veld. Due to my absence overseas, however, the data 
have not yet been worked up statistically and results are, 
therefore, not available for inclusion in this report. 

The crop experiments have now been in progress for a 
period of four years, and although we as yet are only in a 
position to give farmers tentative advice, the work is already 
proving of great value to the farming community at this end 
of the country. 
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Annual Report of the 
Agriculturist 

FOE THE TEAE ENDING 31st DECEMBEE, 1937. 


By D. E. McLoughlin, Agriculturist, 


SEASON- AI^D CHOPS, 


The season opened with great promise and the early rains 
in jJ^ovember and December provided ideal planting conditions 
and a good germination. A dry spell of three weeks was 
experienced from the middle of December to the second week 
in January, On the whole the growing season w^as favourable 
to the maize crop up to the end of Februarj-. The copious rains 
which fell in February were required to see the maize crop 
through, as the rainfall in March w^as negligible and arrived 
too late to exercise any beneficial effect on crops. 

Maize.— Owing to the early cessation of the rains the 
grading of the crop for export commenced fully a month 
earlier than in the previous year. The 1936-37 European crop 
was another record one and the largest Southern Rhodesia has 
yet attained. The total maize acreage planted was 277,612 
acres as compared with 266,513 in 1935-36. The total pro- 
duction was 2,039,341 bags or 7.35 bags per acre as against 
1,985,848 bags or 7,45 bags per acre, in the previous record 
year, 1936-36. 

The Mazoe district produced 674,292 bags or 8.9 bags as 
against 9.2 bags per acre in 1935-36; Salisbury 449,660 bags 
or 8,8 bags as against 8.7 bags; Lomagundi 238,589 bags or 
7.2 bags as against 8 bags, and Hartley 230,901 bags or 8.3 
bags as against 8.6 bags per acre in the previous year. 

The production in Matabeleland was 224,321 bags from 
48,955 acres or 4.6 bags per acre. 
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Ground Nuts.~T]ie acreage planted to ground nuts was 
5,140 acres, wHicli is 382 acres less tliaii in tlie previous year. 
TLe production was 45,981 bags or 9.9 bags of 65 lbs. eacli 
per acre. 

Green Manuring.— The acreage planfed to green manure 
crops, viz.y 51,536 acres, is only 2,459 acres less than in 
1935-36. Silnnhemp remains the most popular green crop, 
followed by sunflower. It is j)leasing to record that 3,801 
acres were planted to trap .crops for witchweed, which is a 
substantial increase on last year’s acreage. 

Wheat.^The season was an unfavourable one and the crop 
suflered from lack of moisture and damage by frost. The total 
crop was 49,935 bags of 200 lbs. as follows : — 

Irrigated. — 5,667 acres, yield 27,030 bags, or 4.8 bags 
per acre. 

!Xot Irrigated. — 16,279 acres, yield 22,905 bags, or 1.4 
bags per acre. 

Maize Grading and Export. — The commencement of the 
shipping of the crop from Beira was delayed bj^ a shortage of 
trucks, but the whole crop was^ moved rapidly eventually, 
before the seasonal rains commenced. 

Weevil. — Towards the end of July weevil made their 
appearance at various sidings where they had never previously 
been found so early in the season. This unusual occurrence 
was investigated by the Division of Entomology and a report 
oh the matter was published by Mr. M. C. Mossop in the 
December issite of the Rhodesia Agricultural Journal. 

Stafi.— Mr. L. C. Roberts again acted as Senior Grain 
Inspector and Mr. C. Keppie as a Temporary Grain Inspector. 
Messrs. 0. Blofield and J. J. Erasmus were employed for the 
first time as Teinporary Grain Inspectors. 

Remarks. — There has been a remarkable increase in the 
quantity of native-gro^m maize graded from a total of 54,000 
bags last year to a total of 257,158 bags this year. The 
quality has also improved greatly, since the percentage of 
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I^p. 2 gr^de last year was nil, and this year ha^ been a total 
pf 18 per cent., or a total of 46,695 bags. 

Maize Tras graded at the following points for the first 
time: — Marabada, Odzi, TJmtali and Umsweswe. At Qdzi 
very inadequate aeconimodatipn for maize exists. 

Owing to the delay in commencing to rail maize to Beira, 
a considerable quantity of maize remained at the grading 
points after grading for as long as two months, and late 
deliveries had much difficulty in finding space for stacking. 
ISTaturally, too, a good deal of maize graded when free from 
weevil became slightly weevily before railing. Owing to the 
early cessation of the main rains, the maize was expeptionally 
diy, as is shown by the fact that only five moisture tests were 
carried out by graders in the field, and only 12 at head- 
quarters. As a contrast it may be mentioned that nearly 300 
moisture tests were made in the previous season. 

The statistics of the. maize, graded during the yeai^ are as 
follows. The native grown maize is shown separately from 
that grown by European farmers : — 

A. — Maize Graded by Grading Staff. 

1 . European Grown, 

Grades 2 3 8 Bejects. Totals. 

714,454 17,474 — 2,232 

Percentages 

of total ... 97.3% 2.4% — 0.3% 734,160 bags. 


2. Native Grown, 

" - - » 46,^95 187,391 19,201 3,871 257,153 bagi 

Percentages 

of total ... 18.0% 73,Q% 7.5% 1.5% 


B. — ^Maize Graded by Maize Control Board. 

Grades 2 3 8 Bejects. Totals. 

420,484 52,567 19,025 — 492,076 bags. 

Grand total of maize graded ... 1,483,394 bags. 
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The quantity of maize exported from the Colony during 
the year is shown below. These figures are supplied by the 
Ilhodesia Railways : — 

via Beira, January to June =(1935-36 crop) 365,162 bags 

via Beira, July to December =(1936-37 crop) 1,133,319 bags 

Total „ 1,498,481 bags 

To Bechuanaland 300 bags 

Grand total ... 1,498,781 bags 


Bulawayo.— No maize or maize meal was graded at, or 
exported from, Bulawayo during the j^'ear. 

The revenue derived from maize grading fees amounted to 
over £2,000, 

Winter Pasture Grass Trials, Melsetter— Several farms in 
the Melsetter area are carrying out trials wuth winter grasses 
and legumes in co-operation with this Department. 

On the test plots of Dr. Rose and Mr. Olivey, the follow- 
ing grasses and New Zealand White Clover showed good 
promise: — Red Top, Brown Top, Yorkshire Fog, Cocksfoot, 
New Zealand Tall Fexcue; Sheep’s Burnet also established 
well, and at Chipinga it demonstrated extraordinary drought 
resistance on Mr. Gilbank’s farm. Mr. Hanmer, however, 
reports that Burnet, which was sown on his farm some four or 
five years ago, has now died out; but the Yorkshire Fog estab- 
lished at the same time is still flourishing. New Zealand 
White Clover was established well, but requires phosphate. 
Lotus major was also established, but had made little growth 
in July. In none of these trials was any fertiliser applied, 
but arrangements have been made with Dr. Rose and Mr. 
Olivey to apply 100 lbs. per acre of double superphosphate. 

Mr. Sinclair, who is managing a large sheep farm near Mel- 
setter, has made independent trials or winter grasses and 
White Clover, and these were inspected by the Assistant 
Agriculturist when he toured the Melsetter District in July. 



ANNUAL EEi*ORT OF THE AGRICULTUBIST. 


525 


The virgin soil (grey-brown^ sand3''-loani) was only half 
ploughed and no real seed-bed prepared and no fertiliser 
applied. jSTevertheless, he had most encouraging results from 
sowings of Dutch White Clover, Cocksfoot and Red Top, and 
this season he is extending trials considerably, and preparing 
a proper seed-bed, and applying 100 lbs. per acre of mono- 
phosphate of ammonia. Acting on advice, he has obtained 
seed of New Zealand White Clover and various additional 
grasses for trial. 

Samples of soil from the grass plots on Sawerombi, Lemon 
Kop, and Mr. Sinclair's plots were taken and tested for 
reaction, and in no case was the PH value lower than 6,6. A 
dressing of lime of half to one ton per acre should therefore 
suffice for the growing of lucerne and clovers. 

Mr. Haniiier is sowing several acres of Rhodes grass this 
season and Mr. Sinclair is sowing two acres of Kafue Rhodes 
grass with seed supplied by this Department, 

Rhodes grass flourished on Mr. Gilbank’s farm at 
Chipinga, and yielded a heavy crop of hay. Woolly Finger 
grass, Swamp Couch and Reed Timothy have also been estab- 
lished on Lemon Kop and on Mr. Gilbank’s farm, with roots 
supplied by this Department. 

Royal Cape grass has been supplied to the Melsetter Golf 
Club for planting on their fairways, and this will be watched 
with a view to its being of possible value as a winter sheep 
pasture owing to its resistance to frost. 

Dry Land Pasture G-rass Investigations.— Investigations 
regarding the stock carrying capacity on normal, red, maize 
soil and a number of the most promising grasses which have 
been established as pure stands in small paddocks were 
continued. 

The tabulation given below shows the number of ox- 
grazing days obtained from the various paddocks since the 
commencement of these trials in 1931-32. 

The droughty conditions which prevailed during part of 
December and January, coupled with the low rainfall during 
March, reduced the yield of pasturage obtained from the 
grazing paddocks very considerably. 
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Yields in Qx-GritAziNG-DAys Per Acre. 


o 

yj 

a 

o 

m 

Woolly-Finger 

grass. 

S! 

g- § 

» g) 

Creeping False 
Paspalum. 

Reed 

Timothy. 

Mixed Creeping 
grasse.s. 

1931-32 ... 

... 316 

307 

— 

' — 

— 

1932-33 ... 

... 192 

198 

204 

319 

— 

1933-34 ... . 

... 238 

238 

385 

243 

251 

1934-35 ... 

... 319 

216 

180 

319 

354 

1935-36 ... . 

.. 194 

197 

243 

248 

134 

1936-37 ... 

... 162 

162 

213 

190 

142 


Tliese returns show that the Wooly Pinger and Hunyani 
grass pastures are now less productiye than they were during 
the first few years following their establishment, but neyerthe- 
less they still have a carrying capacity which is much greater 
than that of the unimproved veld. The Creeping False Pas- 
palum is still giving satisfactory returns, but the Reed 
Timothy appears to have suffered from the summer drought 
and it is now less virile than the creeping grasses which were 
planted with it. 

Several new Digitaria varieties have been introduced by 
the courtesy of the Division of Plant Industry of the Union 
of South Africa, and trials to determine the relative value of 
Rhodes grass, Kafue Rhodes and Hunyani grass have been 
commenced. 

During the month of March Mr. H. C. Arnold visited the 
Union of South Africa for the purpose of inspecting the work 
being done by the Division of Plant Industry in connection 
with pasture reclamation and improvement. Pretoria, Pot- 
chef str com j the plant breeding station at Prinshof an 4 the. 
experiment stations at Rictondale, Wsirmbaths Ru^^ 
Winter were visited. Much very useful information was 
gathered and propagating material of several of the most 
promising species of grass were obtained for trial in this 
Colony. These have been carefully tended, and have increased 
snfiSciently for small issues to be made to other centres. 
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Byrethriim.— Promising results liave been obtained witb 
t]ie progeny of plants selected for tbeir bigb yields of flowers. 
Whereas among the original stock, under dryland conditions 
only about 25 per cent, of the plants produced flowers, 
the number of flowering plants has been raised to 75 per cent, 
more in our best selected strains on dryland and to 90 per cent, 
under irrigation. The yield of dried flowers obtained from 
these new strains when they are grown under irrigation has 
reached fully 450 lbs. per acre, and it is thought that if a 
market could be established this crop would be found to yield 
profitable returns on irrigated land. 

Belargonium.— Experiments with this crop have continued 
over three years. Sufficient material to establish about a 
quarter of an acre has been obtained. Hitherto inuch difficulty 
has been experienced in getting the cuttings to form roots, 
and it has been found that the best results are obtained when 
cuttings 12 to 15 inches long with numerous internodes and 
including the terminal shoots, are employed, and the lower 
half of each cutting is embedded in clean sand. These must 
be protected from tbe heat of the sun and withering effects of 
the drying winds for a few weeks. Even though the plants 
may have been satisfactorily rooted in nursery beds, a number 
of tbem may succumb wffien tbey are transplanted to tbe open 
lands. This crop is therefore by no means an easy one to 
establish. Green material taken from plants established 
during December, 1936, was analysed by the Division of 
Chemistry during June, 1937. It was found to contain .2 per 
cent, of essential oils. This represents a yield of approxi- 
mately 26 lbs. of oil per acre and is about equal to the yields 
obtained in Kenya Colony. 

AGEICUDTFEAL EXPEEIMENT STATION, 
SALISBHEY. 

The year 1936-37 season opened with very favourable 
climatic conditions, and the early sown crops made good 
progress at first, but droughty conditions prevailed from mid- 
December to mid- J anuary and tbe lack of rain caused a serious 
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set-back botli to tbe annual crops and tlie ^'permanent’' 
pastures alike. Crops sown between tbe 15tb December and 
lotK January produced very poor stands and tlie yields suffered 
in consequence. Copious rains fell in February ^and Marcli 
and tliese partially relieved tbe damage caused by the drought 
during the earlier part of the season, but on the whole the 
crop yields were considerably lower than those of the previous 
season. 

The activities of the Station were mainly concerned with 
the continuance of the experimental work which was in 
progress during the previous season, a detailed report of w’hich 
was published in the July issue of the Rhodesia Afjricultural 
Journal, 

The work of this Station has been increased through the 
greater replication of the treatments undergoing investigation 
and the number of plots for the season 1937-38 is 3,422, which 


is approximately 600 more than last season. 

Issues of seeds and other planting material were as 
follows : — 

Free issues of seeds to farmers in this Colony . , . 198 

Free issues of grass roots and kudzu in this 

Colony ... 261 

Free issues to Experiment Stations within 

Colony 68 

Exchange issues to foreign Experiment Stations 80 

Gash issues 51 

New introductions of planting material 82 


Valuable results were obtained from the investigations 
into the effect of the climatic conditions subsequent to plough- 
ing under green manure on the maize crop which follows. It 
w-as shown that where the green manure crop had been 
ploughed under early in the season, the beneficial effect on the 
maize crop which was followed was very considerably less than 
it was on those plots on which the ploughing under of the 
green manure w^as delayed for a few weeks, it appears that 
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in practice tlie most suitable period for ploughing under the 
green manure crop lies between the middle of March and the 
middle of April. Another series of experiments indicated 
that heavier seedings of the sunnhemp green manure crop than 
those usually emplo^T'ed, gave considerably increased yields of 
maize. 

The following extracts are quoted from Mr. ArnokTs 
report : — 

'^The feeding value of our most popular fodder crops, such 
as maize and wintersome, is below the standard required hy 
quick-growing and/or high producing farm animals, because 
of the high proportion of carbohydrates and fibre which they 
contain as compared with their low protein content. Investi- 
gations to ascertain the relative ability of these and our most 
important legumes to produce protein suitable for consumption 
by farm animals have been conducted during the past two 
years. These indicate that although the leguminous crops only 
yield half as much material per acre, they yield twice as much 
protein per acre as the cereals, because their protein content 
is approximately four times as great as that of the maize and 
similar crops. When it is remembered that the legumes 
remove a smaller amount of plant food from the soil, and more- 
over, the residues they leave actually benefit the following 
crop, it will he seen that farmers would he well advised to 
grow as large an acreage of legumes as they can utilise for 
farm stock feeding. In our trials, velvet beans yielded larger 
amounts of protein per acre than either soya beans or simn- 
hemp. 

A new variety of maize called '^Southern Cross’’ has been 
under test for the past two seasons, and lias produced higher 
yields than our standard varieties on both occasions. In 1936 
its ^deld exceeded that of Hickoiy King hy 297 lbs. per acre, 
acre, and in 1937 it yielded 414 Ihs. per acre more than A.E.S. 
Salishuiy White, and 111 lbs. per acre more than the Plant 
Breeding Station hybrid (the latter may not be statistically 
significant). The Plant Breeding Station hybrid was definitely 
more resistant to diplodia and gibherella than either Southern 



530 


THE EHODESIA AGRICULTURAL .TOUR2s"AL. 


Cross or Salisbury White. The number of diseased ears found 
among approximately 3,000 of each kind were:— Plant 
Breeding Station hybrid 272, Salisbury White 472, Southern 
Cross 421. 

Crossed maize v. Ordinary stock. Seed was obtained by 
cross-pollinating plants whose parents had been selfed for 
three generations. When these were sown in alterna^ rows 
with ordinary open-pollinated maize, yields in favoiir of the 
crossed maize were obtained, amounting to an average of 
bags per acre. 

Over 200 strains of hybrid soya beans were planted in 
replicated plots, the object being to secure strains which retain 
their seed long enough to enable the mature seed to be har- 
vested without undue loss. It is thought that types which are 
more branched have finer stems and a larger proportion of 
leaves than the varieties at present in cultivation, will be 
found among these hybrids. 

Upwards of 400 strains of hybrid velvet beans were sown 
with a view to the selection of those which, by maturing late 
in the season, will produce fodder which can he cured as hay 
during the dry autumn months and be comparatively free 
from the thick, fleshy pods which make the Somerset variety 
difficult to cure. These preliminary trials indicated that 
strains which produce very considerably heavier yields of vines 
and leaves than the Somerset variety will emerge from this 
worfc.^’ 

Wheat Experiments: TJmvuma,— The vaiuety trial and rate 
of seeding trial were continued on the farm of Mr. E. G. 
Raubenheiiner, but the results of this vear’s work are not at 
present to hand. 

In 1936, the average yield of all ten varieties on all plots 
was approximately eleven bags per acre, and the highest 
average yield of a single variety was 13.0 bags per acre. 

In the rate of seeding trial the highest rate of seeding 
(80 lbs. per acre) again gave the highest mean yield per acre 
of 7;30 bags. Tbe results to date are shown in the followings 
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Yaeiett Trials. 





Alean yield per 





acre in bags — 

Variety. 

1^4. 

1935. 

1936. 

over 3 years. 

Punjab 8a 

8.39 

T.86 

12.60 

9.61 

Lai Kasar Wali 

T.32 

7.94 

12.70 

9.32 

Early Cfluyas 

8.48 

7.48 

10.98 

8.98 

Karachi 

6.43 

5.62 

13.00 

8.35 

Kenya Governor 

8.29 

6.25 

10.48 

8.34 

Qualitv 

6.55 

6.25 

11.69 

8.16 

Garnet 

8.85 

6.22 

9.17 

8.08 

Elioclesian ReM'arcl .. 

T.3G 

5.29 

8.36 

7.00 

58 F.L.I 

— 

— 

11.49 

— 

F.6.W.10 

— 

4.91 

9.78 

7.34 


........ ..... ., ■- 


- . ... .. V.,. 

(2 years) 


Bate of Seeding Trial (Kenya Governor), 


Rate of seeding per acre. 

Average yield per acre 
in bags— two years. 

40 lbs 

6.75 

50 lbs 

7.05 

60 lbs 

6.90 

TO lbs 

7.20 

80 lbs 

7.30 


PLAJs^T BREEDING STATION, HILLSIDE. 

Mr. T. K. SansoBi, tie Plant Breeder, in iis Report states 
tiat tie season as a wiole proved a favourable one for summer 
crops. A total of only 26. 3T incies of rain Tras recorded, but 
tie distribution was fairly good. Tie Salisbiiry Wiite n 
J oinson’^ • County Wiite variety of maize bred by iim 
returned an average of 12 bags per acre. Tiis yield can be 
regarded as very satisfactory as tie soil on tiis Station is a 
very poor granite sand. Breeding work witi tiis new iybrid 
was continued. Seed was issued to farmers for trial to test 
its yielding capacity and resistance to diplodia under farming 
conditions. Tests were also conducted witi tiis cross on tie 
Salisbury Experiment Station and the results indicate that it 
is capable of returning yields equal to those of tie standard 
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fiat white Turieties at present grown in the Colony. It again 
proved highly resistant to diplodia and the cross is now used 
as the variety on the Salisbury Experiment Station in the 
various experiments. Further single plant selections are 
being made for resistance to diplodia and increased yield. 

Winter Crops.— Owing to the early cessation of the summer 
rains and the short rainfall, the moisture retaining vlei-land 
was very much drier than in previous years and the whole of 
the breeding plots had to be watered by hand from the 20th 
August to the middle of October. Iso water was applied to 
the fertiliser trial plots. Many of the plots in this trial 
sufered severely from lack of moisture. 

Fertility of Plant Breeding Plots.— The practice of green- 
manuring in the summer wdth sunnhemp has proved very 
successful on the black granite vlei-soil on this Station as a 
means of increasing its humus content. The soil is now 
slightly alkaline. This condition was obtained by the appli- 
cation of 11,150 lbs. lime applied over a period of six years. A 
dressing of 10 tons of kraal manure, 1,500 lbs. lime, 200 lbs. 
of 20 per cent, superphosphate and 75 lbs. muriate of potash 
per acre w^ere applied to all plots except the fertiliser trial 
plots. 

Plant Breeding Work.—Ilust infestation was very mild 
during the 1937 season. The quality of the grain was excel- 
lent, and of the sixty-nine samples analysed to date by the 
Division of Chemistry very few have a protein content of less 
tlian twelve per cent., calculated on the dry matter. Samples 
of Reward had a protein percentage of 19.90, which is the 
highest percentage so far obtained with the variety on the 
Station. During the previous two seasons, which experienced 
a much higher summer rainfall, the protein content of the 
wheats grown was very much lower. The high protein content 
of the wheats grown in 1937 is attributed to the lack of 
moisture and the early ripening of the crop. 

Wheats which have shown promise in previous seasons 
have continued to do well. 

Owing to the severity of rust attack during the previouvS 
winter, a large number of wheats were discarded. During 
the p^t season 128 varieties and^ seieationB were under trial. 
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T-w^enty-seven Trere new introductions from tlie United States 
of America^ ISTew Zealand, Argentine and the Union of South 
Africa. The wheats from the United States and Argentine 
have all been retained for further trial. 

The wheats obtained from Eenya in 1934 have continued 
to show promise, and generally speaking have done well under 
local farming conditions. 

During the past five years 362 wheats have been imder 
trial ; an average of five single plant selections have been made 
from each variety. Eighty-nine ‘‘rogues’’ and 123 selections 
from crosses have also been under trial. During the period 
2,384 varieties and selections have been tested. 

Small Scale Yield Trials.— These trials have been carried on 
for five years. The following wheats have consistently yielded 
well : — Kenya Governor, Quality, Reward, Droop 3, Cawnpore 
13, and Lai Kasarwali. Punjab and Karachi have done well 
in seasons of mild rust attack. Several new varieties from 
Kenya, Canada, Argentine and Australia have shown great 
promise during the past season, but have only been under trial 
one year. 

Bate of Seeding Trial.— The results of the third year of 
these trials generally confirm the results of the first and second 
year. Eight rates of seeding, rising by 10 lbs. per acre from 
20 lbs. to 90 lbs. per acre, were employed. The second highest 
rate (80 lbs. per acre) gave the highest yield and there was 
generally a progressive increase in yield from the 20 lbs, per 
acre rate to the 80 lbs. rate. The results again indicate that 
the best rate of seeding lies between 60 and 80 lbs. per acre. 
The analysis of the protein content revealed only a slight 
difference between the different rates of seeding. 

The bushel rate increased with the rate of seeding from 
66.44 for the 20 Ibsl rate up to 68.25 lbs. for the 90 lbs. rate. 

Wheat Fertiliser Trials.— These have run for three years 
and the results obtained this season confirm in the main the 
previous two year’s results. The beneficial effect of dressings 
of 1,000 lbs. and 2,000 lbs. of lime per acre when applied by 
itself, and also in combination with fertilisers and kraal 
manure, plus fertiliser, were again demonstrated. The 
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aijpHcation of 1,000 lbs. of lime per acre in tlie third year 
exceeded the yield of the plots receiving 200 lbs. complete 
vdieat fertiliser bj^ 1^ bags per acre, and equalled the yield 
given by a dressing of 8 tons of kraal manure. Lime alone 
gave a return of 2f bags per acre more than the control (no 
treatment). The highest yield was again returned with the 
dressing of lime pins kraal manure plus fertiliser. 

The results again confirm the value of lime on granite 
viei soils and the great advantage of an application of 
1,000 lbs. per acre for three years or applications of 2,000 lbs. 
per acre applied at much longer intervals. 

Distribution of Seed Wheat.—Several promising varieties 
have been bulked lip for ditoibutibn to farmers, A brief 
description of the characteristics of the wheats available for 
distribution was published in the December issue of the Rho- 
desia Afjricultural Journal. 

Agricuitural Sbowi^.— bfficers of the Agricultural Branch 
attended and judged at all the Shows held during the year, 
and Mr. T. K. Sansom, by invitation, also judged at the Eafue 
Show, in I^orthern Bhbdesia. 

Witchweed,-— The opening of the 1936“37 season was very 
favourable to the germination of witchweed, and in conse- 
quence the parasite was much in evidence. 

The variation in the favourability or otherwise of the 
seasonal conditions to the germination of witchweed is the 
cause of much confused deduction by farmers of the results 
obtained from their control work, particularly in connection 
with trap cropping, since a continuous wet spell during the 
two months growth of the trap reduces its efficiency. When 
this is follow'ed by a season favouring the germination of the 
parasite the average farmer condemns the practice out of 
hand. This was the case in the two seasons 1934-35 and 
1935-3G, and it has lead to trapping as a means of control 
receiving a set-back. However, a number of farmers still 
make it their regular practice, and are whole-heartedly in 
favour of it. 
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Another factor * militating against the extension of trap 
cropping is that when the infestation in the land trapped 
approaches the ^^atnration point,” the farmer sees, after trap- 
ping, far more witchweed aboue ground than he has ever seen 
previously in that field, and the improved growth and yield 
of the maize crop is largely discounted in consequence, and 
the farmer finds it difficult, in view of the visual evidence, to 
believe that trapping must have reduced the amount of witch- 
weed seed in the soil. 

Despite these difficulties, however, the control of the 
parasite is now the regular routine on the great majority of 
farms in the maize belt, and it is considered that the record 
maize crops of the past two seasons are in no small measure 
due to a definite reduction in the amount of witchweed present 
on the cultivated lands. The reports by farmers on their own 
experiences in controlling the parasite w’hich have been pub- 
lished in the Rhodesia Agricultural Journal during the year 
without exception show evidence in support of this statement, 
and a healthy note of optimism prevails through all of them. 

The Assistant Agriculturist, Mr. S, D. Timson, in his 
report, comments on the following points of interest : — 

Manuriai Value of Trap OrOj^.— The experiment which has 
been in progress for the phst three years at the Salisbury 
Experiment Station to investigate the manuarial value of one 
trap crop ploughed under in the season as compared with sunn- 
hemp has been completed. The results indicate that one crop 
of Amber Cane or White Kaffir Corn, when ploughed under at 
two months from germination, is approximately equal in 
manurial value to a crop of sunnhemp as judged by the yields 
of two succeeding maize crops. The results of this experiment 
and of the one mentioned below are being published in the 
J anuary issue of the Rhodesia Agricultural Journal* 

Carbon-Nitrogen Ratio of Trap Orops.~-With the co-opera- 
tion of the Division of Chemistry an experiment was com- 
menced, which is designed to investigate the age at which the 
various trap crops reach the widest carbon nitrogen ratio which 
will ensure that no available nitrogen from the soil will be 
immobolised when they are ploughed under. 
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Tlie first season^s results confirm tlie advice to farmers 
hj tliis Division up to date, namely, that if traps are ploughed 
under Tvithin two months from germination no nitrogen 
starvation of the crop planted the following year will take 
place; but there is danger of this taking place if ploughing 
under is unduly delayed. It is remarkable that Rhodesian 
Sudan grass (Sorghum arundinaceum) did not reach the limit- 
ing carbon-nitrogen ratio (20 : 1) until approximately 31- 
months from germination. 

This is a further advantage which this grass possesses as 
a trap crop over the other trap crops commonly used. 

Trap Crops: Varieties Eecommended.-— A further season^s 
experience confirms the writer in his opinion that Rhodesian 
Sudan grass is clearly superior to all other trap crops so far 
tested in this country. 

Triple Trap-Cropping.— With the kind co-operation of Mr. 
A. W*. Laurie an experiment has been commenced, on his farm 
Howick Vale, at Concession, to investigate the feasibility or 
otherwise of growing three trap crops of Rhodesian Sudan 
grass in one season, and of killing them effectively by the use 
of the disc-harrow instead of the plough ; and also to find out 
the maximum age of the crop at which the latter is possible. 

Reports by Farmers on Witchweed Control.— A number of 
farmers were requested to give the results of their experience 
of controlling the parasite. Most of these replies were pub- 
lished during the year in the Rhodesia Agricultural Journal, 
and there is good reason to beKeve that they have materially 
assisted to convince the doubters that the methods of control 
recommended by this Division are sound and effective. It is 
particularly noteworthy that in every report it is clear that 
the writer has no doubt of his ability to control the parasite. 

Spread ol the Parasite by Cattle.— Mr. H. H. Farquhar’s 
report on investigations into this matter which he carried out, 
was published in the July issue; of the Journal. He throws 
new light on the part which may be played by cattle in spread- 
ing the parasite, and it appears likely that this agency is of 
much greater importance than his hitherto been thought. 
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He showed that cattle will eat the plant and that the 
seeds will pass through their bodies without, apparently, any 
ill effect on their germination. 

It is not possible rightly to assess the importance of these 
facts until sufficient evidence is available as to the extent to 
which cattle actually eat witchweed when grazing, and 
whether they exhibit any partiality for it, or merely eat it by 
accident whilst grazing the surrounding grasses. This is 
necessary before it is possible to make clear cut recommenda- 
tions with regard to the necessity or otherwise for vigorously 
eradicating it from the veld as well as from the cultivated 
land. 
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The Artificial Incubation, 
Brooding and Rearing of 
Chickens. 


By S. Gr. WttEELDON-, Poultry Officer. * 


JEveryone engaged in poultiy farming is confronted with 
the problem of raising young stock. The pivot point on which 
the success of the poultry farmer turns is his ability to renew 
the laying flock satisfactorily each year. The profitable period 
of a fowl’s life is so short that it is necessary to raise stock 
for the laying pens every year, and the beginner finds this to 
be the most difficult part of the whole business, while success 
in this direction is most important. This is attained only by 
the intelligent application of correct methods. If the incuba- 
tion, brooding and rearing of chickens are not carried out 
under such conditions as will produce and maintain both 
growth and good constitutional qualities the mature stock will 
fail to produce or earn more than a nominal profit. Any set- 
back during the life of the chicks will adversely affect their 
stamina, and the progeny of such stock, if raised under similar 
conditions, will be less valuable than the parents. With such 
deterioration the flock woxild become unprofitable in two or 
three generations. On the other hand chicks from good stock, 
if given intelligent care and surrounded with the essentials 
required for proper growth and robust development, would 
mature into poultry capable of returning to their owner the 
last farthing in payment for the food and accommodation 
provided. Gpod methods, well growm and matured stock, 
increase the productive efficiency of succeeding generations, 
and the road to successful poultry farming is immediately 
opened. 

The chick hatched for the market must make rapid 
growth; not so much of hone and muscle as of flesh and fat. 
To. do this in the shortest time assures the greatest profit, and 
the conditions and methods of rearing in many cases must be 
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largely artificial. Tlie chick destined for the laying house, 
however, must be allowed to grow steadily without any set- 
back, natural conditions must be approximated as closely as 
possible with a view to raising stock with a vigorous constitu- 
tion. The young birds will then withstand the strain of heavy 
egg production, which is necessary to produce the results that 
count. 

The building up of a strain of fowls involves something 
more important than breeding for standard points and prolific 
egg production, that is breeding for health and constitutional 
qualities. Those who are successful in the business on a large 
scale have learned by experience that it pays to breed for 
vigour and vitality. These qualities cannot be expected to be 
transmitted to the chicks if not inherent, whereas defects are 
often passed on to the offspring for several generations, with 
a tendency to increase rather than lessen. 

The Breeding Stock,— Select the breeding stock first for 
health and vigour, then for desired qualities in other respects. 
Choose only the best for the breeding pens, even if a few birds 
only are used, and pen them with a view to off-setting physical 
defects by mating birds that are strong where the other show 
weakness. When the individual birds have been selected and 
properly penned according to ancestry, then house, manage 
and feed them sensibly with a view to maintaining health and 
profitable . returns. Their requirements must be met and 
constant supervision is necessary. A comfortable shelter when 
needed from the rays of the sun and wet weather; a fair variety 
of wholesome food; clean drinking water; a liheral supply of 
green food, and suitably ventilated houses without draughts 
are important essentials. 

It is not sufficient to exercise reasonable care with the 
breeding stock alone, the careful handling of the eggs before 
incubation, during incubation and the management of the 
chicks to maturity are of equal importance. It is upon the 
common sense application of the essential requirements that 
the success of commercial poultry production depends. Tear 
after year complaints are heard of lowered vitality in the 
flocks; of the greater difficulty in obtaining a good percentage 
of fertile eggs; of poor hatches; of chicks dead in shell; and 
of chicks which did not thrive, though a fair percentage 
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hatclied. This lack of stamina is often the result of in-breeding 
and impaired constitution, bad housing, incubation, rearing 
and feeding, withoxit due consideration of the requirements for 
maximum results. 

Assuming then that the breeding birds have been care- 
fully selected, well housed and supplied with their normal 
requirements, the next point of importance is the proper care 
of the eggs for incubation ; this is where many poultry farmers 
unconsciously go wrong. Careless methods of handling and 
storage of the eggs for incubation and during incubation 
impairs the hatchability. Probably more chicks are found 
dead in shell or are weakly after hatching as the result of 
wrong methods of handling than from any other cause. 

Eggs for Hatching,— Eggs intended for the incubator should 
be gathered once daily in cool weather and twice during the 
hot weather. Renew the nesting material often, handle the 
eggs with clean hands, place them in a clean receptacle, and 
keep them in a rack with small end downward, or if they are 
stored on their side, turn the eggs daily. Avoid excessive 
evaporation of the contents of the eggs by covering them with 
a cloth. The room in which they are kept should be fresh and 
cool, a temperature of about GO'" is desirable. Wherever 
possible they should be used for incubation before they are ten 
days old, as the germ weakens with age. Prolonged exposure 
of the eggs to a temperature of 80® or 90°, or frequent warming 
and cooling before incubation, may destroy the germ or will 
surely result in a weak chick. Select only the best eggs for 
incubation. Uniformity in size, shape and shell texture are 
important, and they should not be less than 2 oz. in 'weight. 

Artificial Incubation.— Artificial incubation may accoixnt 
for considerable losses, because the hatchability of eggs is so 
easily affected by machines carelessly operated or handled 
without sufficient knowledge of the work. It should be men- 
tioned that with the modern systems of incubation good results 
are invariably obtained if the machines are managed with due 
care. There are various types and makes of incubators, such 
as moisture or tank machines and those embodying the hot air 
principle, each of which gives satisfactory results. Mammoth 
coal burning machines are available, and cabinet incubators 
embodying similar principles more recently introduced are 
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Seated eitlier by blue flame lamps or electricity. It is neces- 
sary to understand tborougbly tbe operation and conditions 
most suitable for tbese incubators by following tie printed 
instructions accompanying eaci machine . 

In choosing an incubator be sure of obtaining one of 
sufficient capacity to meet requirements. It is much better 
during the initial stages to incubate fewer eggs in a machine 
with reasonable greater capacity than to have a surplus of 
good eggs for hatching with only a limited incubation 
capacity. 

Incubation may be successfully carried out throughout 
the year, especially when dueklings and chickens are intended 
for table purposes. The most seasonable and profitable-period 
for hatching chicks for renewal of the laying flocks is during 
May to August. 

The most important points to consider in providing 
suitable conditions for incubation are freedom from excessive 
vibration with uniform temperature and adequate ventilation 
of the room. It is important that the incubator be level on a 
solid foundation or platform and the room suitably ventilated 
and controlled to provide a steady replacement of the atmos- 
phere without excessive draughts. Strong currents of air may 
be controlled in windy weather by inserting hessian-covered 
frames in the open spaces provided for ventilation. 

After studying the instructions carefully and having set 
up the incubator under proper conditions, it should be operated 
without eggs for a few days to become thoroughly acquainted 
wdth the details and for adjustment of the regulating device. 
An even temperature of 102° to 103° in the egg chamber is 
required. The thermometers should be tested annually to 
make sure they are in order before incubation commences. It 
is advisable to fumigate the egg chamber with formalin after 
each hatch. 

Haiving thoroughly mastered the operation of the machine 
and maintained a uniform temperature in the empty incubator, 
fill the trays. The eggs should be left for several hours to 
warm up when the temperature will automatically rise to 
about 103°, After 24 hours the eggs should be turned and 
aired, and this should be done at regular intervals throughout 
the period of incubation. 
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Tliere are no infallible rules for operating an incubator. 
The amount of moisture and Tentilation required, the manner 
of turning and cooling the eggs and other details cannot be 
definitely' stated for all machines. These are subject to 
variation according to the type of incubator and climatic 
conditions. The mammoth machines and some of the smaller 
incubators are equipped with a turning device and printed 
instructions for their operation accompany each machine. The 
usual method of turning eggs by hand in small incubators is 
to remove the eggs in the centre of the tray to the side or end 
of the rows, and gently roll those at the side to the centre of 
the tray. This method may be adopted for turning and cooling 
the eggs in the morning, but in the evening give each egg a 
quarter or half turn, then close the drawer without cooling 
•them. As to the length of time the eggs might he left to cool, 
no hard and fast rule can be given, this must he left to the 
discretion of the operator. In hot weather, however, when the 
temperature of the incubator and the room tends to rise, the 
eggs may be cooled from five to fifteen minutes longer than 
iinder ordinary conditions, remembering always that during 
the last week of incubation the eggs also require more air than 
they do during the first ten days. Under ordinary^ conditions 
the eggs are aired and cooled during the early stages of incuba- 
tion sufficiently to give best results while they are being 
turned. A point of great importance is to turn the flame of 
the lamp very low during the time the eggs are being cooled. 
The embryo chick generates animal heat as soon as it com- 
mences to develop and the volume of warmth increases steadily 
during the period of incubation. This is the reason why the 
temperature usually rises during the last week or ten days, 
and it may he necessary to reduce the flame of the lamp very 
considerably or to readjust very carefully the regulator during 
this period. It is inadvisable to tamper with the regulating 
device during the hatch, but it must be done if after lowering 
the flame the temperature tends to rise above 105° U. 

The normal periods of incubation are as f ollows : —Fowls 
21 days, domestic ducks 38 days, muscovy 35 days, geese 28 
days, turkeys 30 days, guinea fowl 36 days, English pheasant 
26 days. 

Eggs should be tested twice during the hatch, the first 
test on the seventh day and the second on the fourteenth day* 
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At the first teat remoye all infertile eggs, broken yolks and 
dead germs, Mark those which, may be doubtful and continue 
to incubate them until the second test. If they do not develop 
further by that time they should be removed, as well as all 
other dead and weak germs and addled eggs. Turning of the 
eggs should be discontinued on the morning of the twentieth 
day or sooner if the chicks begin to hatch. On the morning 
of the twenty-first day gently remove empty shells and place 
the hatched chicks in the drying hox, or as provided in some 
machines in the nursery trays, and allow them to dry off for. 
twenty-four to thirty-six hours, when the chicks should be 
removed to the brooders. The brooders should be thoroughly 
cleaned and littered with grass. Fireless or cold brooders 
shouW he placed with the chicks in a sheltered sunny locality, 
taking care to provide shade when required. From this stage 
until a few days old the chicks will require frequent attention, 
and it is important to avoid excessive exposure during the early 
morning and evening to avoid chilling. The activities of the 
chicks will indicate plainer than words whether they are com- 
fortable or not. If crowding together and chirping, their 
usual requirement is warmth. Close observation and careful 
management will ensure good growth to marketable age or 
maturity of a large percentage of the chicks placed in the 
brooders after hatching. 

ArttScsiaJ Brooding.—Artificial brooding is comparatively 
simple when the requirements are thoroughly understood. 
Although constant attention and observation are necessary, 
any system other than artificial brooding in the case of chicks 
hatched and raised on a commercial basis would be too 
laborious and out of the question. The main object is to 
provide facilities for protection and to keep the chicks warm 
and comfortable during the early stages after hatching. They 
should he kept under control and provided with conditions to 
encourage good health and robust development. The care 
and attention given to chicks during the first two weeks, the 
critical period of their life, determines to a great extent their 
future value. The most satisfactory ^and economical types of 
brooders are generally those that are portable. 

There are two types of artificial brooders, both of which 
have proved satisfactory and adaptable to. the requirements of 
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tlie poultry farmer for brooding cMcks in eitber small or large 
units. They are tbe fireless or cold brooder (a misnomer) and 
heated brooders. The most essential requirements are 
efficiency, couTenience, economy and safety. 

Fireless Brooders. —The drawback with most brooding 
systems is the cost. The need of an efficient, convenient and 
economical means of brooding chicks in small units is a matter 
of importance to many poultry keepers, and for this purpose 
the fireless or cold brooder, such as is shown in the accom- 
panying design, is advocated. The outdoor colony brooder is 
easy to construct and handle. It affords the necessary protec- 
tion from vermin and can be moved to fresh ground as often 
as may be necessary. The capacity of this brooder provides 
for 50 chicks without artificial heating. This system has been 
practised for a considerable number of years with satisfactory 
results in this Colony. Heated brooders are not necessary for 
brooding chicks in small units in warm localities. Suitable 
arrangements could be made to equip this brooder with a tem- 
porary heating device in the case of emergency when the 
chicks are to be removed from the incubator during a spell of 
cold cloudy weather. This requires careful attention, how- 
ever, to avoid overheating the chicks. 

The brooder must be thoroughly clean and the floor 
littered with grass or straw. The interior of the brooder 
chamber should be thickly lined with long grass on all sides 
to provide a fairly deep nest in which to brood the newly- 
hatched chicks on removal from the incubators and at night. 
The hessian covered frame or hover is placed over the nest 
and is pressed down to wdthin one or two inches above the 
chicks in the nest. As the chicks require more room and ven- 
tilation so the nesting material should be reduced accordingly. 
Sufficient grass should be left to round off the corners and as 
a support for the hover. The hover can be raised as the chicks 
increase in size and removed when they are well feathered. 
In this way they may be hardened off before their transfer 
from the brooder at about five weeks of age. The chicks 
should be confined to the hover section for the first two or 
three days and the position of the brooder adjusted to admit 
the sun through the glass door all day. On the third or fourth 
day they may be given the opportunity of using the exercising 
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apartment and later allowed in the attached wire run. During 
the first two or three days the hover must be lifted several 
times a day at regular intervals for feeding purposes, but the 
chicks must be replaced under the hover after feeding before 
they become chilled. 'Ey frequent handling in this manner 
the chicks soon learn what is required of them, and may soon 
be trusted to take care of themselves when they require 
warmth. If they show any disposition to crowd or huddle 
together outside the brooder chamber at any time, place them 
under the hover to warm up. After they are a week or ten 
days old they may be allowed access to the wire run. A cover- 
ing on top of the run is necessary for shade in the absence 
of shade from trees. T5*ot more than fifty chicks should be 
placed in this type of brooder, as it is considered the maximum 
limit of safety. Care must be taken to keep the chicks warm 
and comfortable at all times, and to provide ample ventilation 
for them at night. Overcrowding under the hover with insuffi- 
cient ventilation, especially at night, will definitely impair 
the vitality of the chicks and will lead to respiratory troubles, 
stunted growth and mortality. Overcrowding is as harmful 
as improper feeding. 

The chicks should be given the opportunity to exercise 
in quarters that are not too cramped. They should be provided 
with sufficient hopper space to allow easy access to the food 
and water at all times during the day. Sun and air the hovers 
daily as well as the litter. The litter should be renewed as 
often as necessary. For poultry keepers who desire to brood 
smaller lots of chicks — up to 25 in number — a petrol box may 
be converted into a cold brooder provided a hover and a small 
run are supplied. 

Heated Irooders.—^Of the many types of heated brooders 
the oil burning, electrically heated, or hot water systems are 
probably the most commonly used. There is also the flue 
system and coal burning brooder stoves for heating the entire 
room or apartment for brooding the chicks. All these methods 
of providing warmth are giving satisfactory results. Heated 
brooders or apartments must be suitably ventilated. 

They are as a rule centrally heated, and in the case of 
brooder stoves and the flue system the heat generated is greater 
than the chicks require. The room must be large enough to 
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provide sufficient floor space to allow tke ckicks to regulate 
for tflemselves the distance from the heater or degree of 
warmth they require. Such brooder apartments are provided 
with facilities for ventilation and zones of heat varying in 
temperature, the chicks being able to choose the temperature 
most suitable by spreading out on the floor of the room. The 
room temperature for battery brooders is automatically 
regulated and controlled;. 

The oil burning, electrically heated and hot water systems 
are generally more adaptable to the hover or box and canopy 
design of brooder. They provide a minimum heating capacity 
to keep newly-hatched chicks warm and comfortable and are 
more practicable and economical for brooding chicks in units 
of moderate size. They meet, with practically no exception, 
all the requirements laid down for satisfactory brooding and 
may be placed in any convenient building or in a brooder 
house designed and equipped for that purpose. Where brood- 
ing is undertaken on a large scale with heated brooders a 
special brooder house is necessary, which must be designed to 
fulfil the requirements of the heating system to be adopted. 

Brooder Hotuse.— -There are two types of brooder houses 
generally used for the successful rearing of chickens. They 
are: — 

1. The portable or colony house. 

2, A long permanent building sub-divided into pens 

having either a built-in or portable heating system, 

1, Colony brooder houses installed with a portable heating 
system should be made as large as can be moved conveniently. 
A house 10 ft. by 12 ft. should be the minimum for units of 
300 chicks. A suitable size for units up to 500 chicks would 
be 14 ft, by 16 ft. A lean4o roof at least 6 ft. 6 in. in front 
and 5 ft. at the back should suit a house 12 ft. deep, and an 
uneven span or apex type of roof would be more satisfactory 
for a house which is 16 ft. deep, the height of the walls being 
6 ft. and the roof at the apex 7 ft. 6 in. The accompanying 
design (Pig. 2) illustrates a brooder house which is considered 
satisfactory. It can be moved conveniently on most farms. 
The house consists of a wooden frame with water-tight roof. 
The sides, back and front should be covered with wire netting, 
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attaclied to the inside of the framework. The back wall and 
lower part of the sides and front should consist of some light 
weather-proof material, such as galvanised sheet iron, 
malthoid or rnbberoid, etc. This should be 3 ft. high on the 
sides and front wall. The openings above this may be fitted 
with hinged wooden frames covered with fine hessian, hinged 
at the bottom to swing down on the outside of the house. 
These shutters may be closed for protection when necessary 
or opened for ventilation and to admit sunshine as inaj?- be 
required. 

* 

2. A brooder house constructed of bricks for a built-in or 
portable heating system should be 12 ft. deep with a passage 
3 ft. wide along, the interior of the back wall. The house 
should be sub-divided by wire netting partitions 6 ft. apart 
for units of 100 chicks or sub-divided into larger sections where 
the brooding of chicks in larger units is intended. A northern 
aspect is preferable. Outdoor wire runs should be provided to 
coincide with the internal sub-divisions of the house. Open 
fronted houses of this type can be operated successfully in some 
localities, but provision should be made to eliminate ground 
draughts by solid dwarf -wall partitions and with hinged cloth- 
covered frames for closing the open front when desirable in 
cold weather. In cold climates the front of the house should 
be enclosed with glass windows to afford the protection neces- 
sary. In planning a brooder house, consideration mmst be 
given to convenience in attending to the chicks, inspecting the 
hovers, feeding and watering, disinfecting and cleaning. 

Ventilation and Temperatures,— The importance of good 
ventilation in the brooder house and brooders cannot be too 
strongly emphasised. Adequate ventilation of the brooder 
house itself does not necessarily ensure sufl&cient ventilation of 
the hovers, these must be provided with facilities to permit 
free circulation of air. 

With heated brooders the temperature is another 
important factor. Insufficient warmth induces crowding and 
is harmful; overheating, due to lack of ventilation, causes 
sweating, causing respiratory troubles, which impair the 
vitality of the stock. These conditions are particularly 
observed under hovers equipped with strips of cloth or curtains 
that hang close to the floor and restrict the circulation of air. 
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Tke ends of the cloth should be at least 2 inches from the floor. 
In operating such brooders additional yentilation and a reduc- 
tion in the temperature as the chicks grow older must not be 
overlooked. At the -start the temperature in the brooders 
should be 90° to 95°, and this should be gradually reduced to 
65° at the end of the second week. After this the chicks 
should be brooded without artificial heat for a time before they 
are transferred to outside quarters. 

Brooder Management,— The brooder should be ready for 
the chicks at least two or three days before the chicks arrive. 
If it is a new brooder with regulating device make sure it is 
properly adjusted and that it works freely. The capacity of 
the brooder should not be exceeded. When too many chicks 
are brooded together proper control of the young stock and 
access to the food hoppers is not always possible. Do not 
attempt to brood chicks of different ages in the same flock 
under the same hover. The brooder house floor should be 
covered with clean sand, chaff or finely-cut grass to a depth 
of 2 inches. 

With heated brooders the liberty of the chicks should be 
at first restricted, confining them within a reasonable radius 
from the hover by a temporary wire netting screen for the 
first few days. Advantage should be taken during this period 
to train the chicks to return independently to the hover for 
the warmth and protection they require. They will soon 
learn to take cover, and as they become older and more inde- 
pendent they should be given more room to exercise, and after 
the end of the first week the whole of the floor space should 
be accessible to them. At this stage the chicks may be allowed 
out into the outside runs of the brooder house during fine 
weather. Observation is necessary on the first occasion, as 
they may not be able to find their way back into the brooder 
house. Sanitation and cleanliness under the hovers and in 
the brooder house are very essential for health and the sturdy 
development of young stock. The brooder compartments 
should be thoroughly cleaned and disinfected after the removal 
of chickens. 

Chickens at 5 — 6 weeks old are generally well feathered, 
and they should be remqved either to outside coops confined 
in pens, or reared under the colony system. On transferring 
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tliem to tlieir new quarters, tliey.will require some attention 
for seA^eral evenings to accustom them to their new surround- 
ings. This attention would be amply repaid and is necessary 
to obviate overcrowding and possibly mortality. They should 
be accommodated in units of 50 or a maximum of 100 chicks 
and separated according to sex. Perches are not necessary at 
this stage, but the floor of the house should be well littered 
and the corners rounded off with grass, or preferable with 
wire netting, to prevent comer crowding. As the chickens 
develop the number should be reduced according to the sis^e 
of coops in which they are accommodated. 

Feeding.— The proper feeding and management of the 
young stock determines to a great extent their future value as 
breeders and layers. 

Growing birds want variety, if for no other reason than 
to maintain their appetities, and there must be not stinting 
of food although waste must be avoided. There is an axiom 
in the management of stock that the ^ ^feeding must be above 
the breeding’’ if improvement is to be obtained. While it is 
true that improved results would be secured by sound methods 
of feeding, it is eqxially true that still better results would 
be obtained by having the stock properly bred and property 
fed. In this way the greatest return would be derived from 
a given amount of food. 

The object of the poultry breeder to-day is to economise 
in almost every branch of his business, but there is one place 
where stinting is false economy, and that is in the supply of 
food. It is much better to hatch fewer birds and feed them 
well within one’s -means than to try and raise a large number 
that may be Undernourished. 

The successful feeding of chicks is not a difficult problem 
provided they are supplied with their natural requirements. 
Almost any wholesome nitrogenous ration made up of grain 
and grain by-products, green, food and animal food given 
regularly is what they require in the way of food and they 
must always have access to clean water and grit. 

The chicks will be ready for their first food 36 to 48 
hours after hatching. It is necessary to bear in mind that 
the newly hatched chick, by absorption of the yolk of the egg 
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just prior to emerging from the shell, has been provided by 
nature with sustenance for the first 48 hours after hatching. 
Feeding therefore, too soon after hatching, is not only 
unnecessary but undesirable and may prove harmful. 

The food should be given preferably when they have 
been removed from the incubator to the brooder. They should 
be provided with shallow vessels each containing dry mash, 
water and a little grit. Two or three pieces of straw may 
be allowed to float on the surface of the water, which the 
chicks will peck at, and soon learn to drink. At frequent 
intervals during the first two days their attention should be 
drawn to the food, either by tapping the food with the fore- 
finger or by taking a pinch of the mash between the fingers 
and allowing it to sift down from a few inches above the 
food tray. By these simple means chicks can he taught to 
eat and will soon learn to care for themselves. A small 
quantity of pinhead oatmeal may be given twice a day as an 
additional feed during the morning and evening. From the 
third day a little munga or commercial chick food may be 
given in conjunction with the dry. mash substituting the oat- 
meal and feed at frequent and regular intervals during the 
course of the day. 

The best results are obtained by the dry mash system of 
feeding, either combined with grain or fed as an '^aU-mash^’ 
ration without the use of grain. This all-mash ration sim- 
plifies feeding in the early stages, and when it is desired to 
feed grain with dry mash it can be done by substituting grain 
for portion of maize meal, oats and pollard. 

When the feeding of moist food is adopted, the mash 
should be mixed to a crumbly consistency with separated milk 
or warm water, and the chicks given only sufficient to be 
consumed in half an hour. The food left over after that time 
should be removed. Moist mash may be fed in conjunction 
with dry mash as a regular system in the rearing of table 
birds. Foj' stock that are intended for the laying and breed- 
ing pens, however, the mash in a moist state should be 
regarded as supplementary especially for late hatched chicks 
and chicks that have gone off their feed. A moist mash as a 
change stimulates their appetite and encoitrages them to con- 
sume their full requirements and so to maintain good growth 
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and development. Grit and water are necessary at all times, 
and finely cut tender green vegetation must be given daily. 
Bone meal, lime and salt as a mineral mixture may be incor- 
porated in the mash for all ages of growing stock, Separted 
milk, when available, is a desirable addition given either 
mixed with mash as a moist food or the curd given in separate 
receptacles. It is better to give the curd after draining off 
the whey when milk is supplied separately. 

The grain mixture or munga should be fed in loose 
litter, which will induce the chicks to exercise by scratching 
for it. Give the grain at least four times a day, in small 
quantities at regular intervals. As the chicks grow older 
accustom them to a larger range or run, placed with the 
brooder on grass covered ground. The site which has been 
set aside for rearing should be planted preferably -with a 
permanent grass such as couch. This serves to sweeten the 
land during the off season and furnishes green pickings for 
the chicks and two or three cuttings of grass of desirable 
length during the rainy season for use in the brooders. 

When the chicks are eight weeks old give them a mixture 
of larger grain, such as cracked wheat or crushed mealies 
naixed with munga and sunflower seed. By the time the 
chicks are six to eight weeks old the principal dangers of 
chickenhood are past, and at this stage they may be removed 
or weaned from the brooder to suitable coops. The rearing 
can be continued in wire runs or by the colony sjrstem. 

The chickens may, when old enough be allowed free 
range under the colony system where they can have freedom 
under natural conditions, but they must be given a liberal 
supply of nourishing food ad. lib. to ensure steady, healtby, 
continuous growth. Guard against insect and other vermin 
and keep the coops clean and dry. 

Chickens intended for laying or breeding purposes should 
be carefully selected when young, the first selection being 
made when they are eight weeks old. Separate all the cock- 
erels and house them apart from the pullets. Those showing 
retarded growth should be separated from the more robust ones 
and placed in a ;^n for fattening. A regular practice of 
culling the young stock is advocated, by which essential 
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ecoiLomdcs may be effected. The stock showing eTidence of 
lack of stamina and the cockerels having standard defects 
should he drafted from time to time to the fattening pens for 
disposal. 

Self -feeding hoppers are of the greatest advantage in 
feeding poultry of all ages. By using hoppers for the dry 
mash, time and labour will be saved. This method o£ feeding 
is the cleanest, easiest and best way to feed poultry. The 
hoppers should be replenished . daily or in the case of self- 
filling hoppers less frequently depending upon siae cf flock. 
The chickens should have access to the food all day and 
sufficient hopper space must be provided to enable all the 
chickens to feed* comfortably without overcrowding and 
molesting each other. Double sided hoppers are recom- 
mended 4ft. long for 100 chicks and an intermediate size for 
half grown stock should be 6 ft. long. The size of hopper 
accommodation required for adult stock should be based on 
the equivalent of one inch per bird. 

The value of green food throughout the whole year can- 
not be too strongly emphasised either in a fresh succulent 
form or supplied as leaf meal in the mash. Leaf meal may 
be soaked in water for an hour and fed to the birds after 
draining in place of succulent green food. 

At the age of five months on reaching laying maturity 
they should be fed on the mash and grain mixture for adult 
stock, 

Thefe are many grains and meals obtainable ia Rhodesia 
which arc suitable for feeding to poultry, a good ration may 
be made up to suit the poultiy^’ farmer from the variety of 
foodstuffs available. The accompanying rations consist of 
foodstuffs that are generally easily available and have proved 
satisfactory. The digestibility, general analysis and palat- 
ability of the constituents are important and must he taken 
into consideration in compiling efficient rations. Some farm- 
grown foodstuffs may be substituted but they have been found 
less palatable and more indigestible as a rule. To force young 
stock to consume food that does not furnish the necessary 
nutritional requirements or that is hot palatable and of good 
quality would seriously retard their growth. In the case of 
laying stock lowered productivity would be the result. 
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During the early stages, the rate of growth of the chick 
is chiefly limited by its capacity for the consumption of food, 
and although there is at present no data available by which 
to determine the exact requirements of the chick for protein 
and carbohydrates, it has been found there is little possibility 
of over-feeding a chick in its early stages of growth and that 
the food mixtures usually given to chicks during the early 
stages are deficient in protein. 

The following ration based on these observations have 
given excellent results. The chickens grow and feather more 
quickly and the rearing mortality is reduced to a minimum. 

With a view to simplifying chick rearing, the following 
ration was tested at the Salisbury Experimental Station, 
where it has since been used for a number of years in the rear- 
ing of Light and Heavy breeds ol fowls. The results have 
proved so satisfactory that this ration from hatching to 
maturity can be recommended. 

CHICKEN EEAEINH RATION. 


HATCHING TO HATURITT. 

Mash MisGiiire. 

Bran 10 lbs. 

Pollard 17 lbs. 

Mealie Meal ... 45 lbs. 

Oats (rolled or meal) ... ... 10 lbs. 

Meat or fish meal (to 12 weeks) 10 lbs. 

Monkeynut cake (ext . ) 10 lbs. 

Milk, thick separated if available to 10 

weeks (optional) 

Bone Meal 2 lbs. 

Salt (fine) ¥ 

Lime (limestone or powdered oyster shell) 1 lb. 

Charcoal 1 lb. 

Grain Mixture — from 8 weeks. 

Crushed mai^ze 60 lbs. 

Munga ... 30 lbs. 

Sunflower seed (small) (optional) 10 lbs. 


The above mash may be fed alone during the early stages 
of growth or in addition mnnga as a grain feed may be given 
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from tlie first week to 8 weeks old, thereafter, add crushed 
maize and small sunflower^seed, the latter being optional. 

From 12 weeks onwards omit meat or fish meal, the other 
ingredients remaining the same. 

When thick separated milk is available, reduce the meat 
meal to 5 lbs. In the event of oats being too costly substi- 
tute by increasing the maize meal by equivalent weight of 
oats. 

A liberal supply of green food is essential for all ages 
of growing stock especially when white maize is used. Part 
may be mixed for convenience in the mash in the form of 
lucerne or sunflower leaf meal in addition to succulent green 
food given daily. 

General Observations.— The mortality of young chicks is 
not always due to disease and parasitic vermin; losses may 
occur from several other causes which are often overlooked 
and can be forestalled. 
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Overcrowding and Ohillmg*-~Tlie brooding of cbicks in 
quarters tbat are comparatiTely restricted is accompanied by 
some danger of overcrowding and suffocation. Wben tbe 
chicks are too cramped and without sufficient ventilation 
suffoca.tion may result particularly at night. Overcrowding 
occurs also outside the brooder during cloudy weather and 
chilling may result. Chicks that are unable to find their, 
way back to the brooder chamber or young chicks that are 
exposed too long at sunset will become chilled. It is par- 
ticularly important to avoid possible chilling during the day 
and overcrowding at night when the chicks are very young. 

Another source of danger arises on removal of the 
chickens from* the brooders. During the first few nights 
careful observation would he well repaid, as they will over- 
crowd, especially in chilly weather, or they may not find their 
way back into the new quarters. If left outside overnight 
mortality will result. At this stage overhead protection 
placed about 2 ft. above the flloor, to take the place of the 
hover, and having the corners of the pens rounded off are 
necessary precautions to avoid losses. 

Bowel Trouble,— The derangement of the digestive system 
of young chicks is caused by a number of conditions includ- 
ing chilling, improper feeding, sun-warmed water, overheat- 
ing or stale and inferior quality foods. Digestive disorders 
during the early stages of growth may be the result of feed- 
ing the chicks too soon after hatching or of allowing them 
access to moist mash that has fermented. Always supply 
clean water, fresh wholesome food and provide shade for the 
chicks and drinking water. 

Sanitation.— Sanitation checks disease and must be 
regarded as one of the important considerations in successful 
chick rearing. Many common diseases and troubles of both 
old and young stock can be avoided by following sanitary 
principles. Proper sanitation means raising chicks on fresh 
ground, moving portable brooders from place to place at 
intervals or in the case of permanent runs digging them over 
and growing a crop in the off season. Contaminated groimd 
should be treated with lime during the rainy reason, Eenew- 
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ing the litter in the brooders as often as necessary and con- 
sistent cleaning of utensils and disinfecting brooders after 
each lot of chicks are weaned, are essential points in 
sanitation. 

Cannibalism or Toe Pickiag*r-This is frequently very 
difficult to deal with and when an outbreak occurs every effort 
should be made to nip the trouble in the bud. As a rule one 
or two birds are the culprits, the others simply join in the 
feast, and it is only by close observation that the ringleaders 
may be detected and if removed in time it is probable no 
further losses would occur. 

Cannibalism is often associated with poor hatches and 
unthrifty stock. The latter may be brought about by too 
close confinement in the brooders and runs or by having 
insufficient hopper accommodation. Under such conditions 
the tendency for the chicks to peck and bully and injure one 
other is greater. On this account overcrowding is one of the 
most common causes of cannibalism and the danger under 
these circumstances becomes a very real one. 

Much of this trouble can be avoided by furnishing the 
chicks with proper nourishment and brooding them in smaller 
units. There should be no delay in culling the weak stock, 
separating the sexes and transferring them to larger quarters. 
Anything that can be done to keep them busy deserves con- 
sideration, such as encouraging them to forage about in the 
runs, the feeding of grain in litter and hanging up in the 
runs several bunches of green food within easy reach. These 
means encourage scattering and exercise and in this way 
healthier chicks are produced. 
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Eighteenth Annual Report 
of the Division of Forestry 

FOR THE YEAR 1937. 


By E. J. Kelly Edwards, M.A., Dip. Eor. (Oson.), 
Conservator of Forests. 


INTEODtTCTIOKT AKD SUMMARY. 


The year under review has heen notable for the protracted 
dry season, which lasted almost two months beyond the 
average. These conditions imposed a severe strain on plan- 
tations in many areas, but served once again to point the 
moral that the extremes rather than the average of climatic 
factors must govern the choice of species to be grown. The 
long dry season was also naturally reflected in a vast number 
of veld fires which ranged the country, and the exceptional 
toll of forest and grazing re-awakened public concern at the 
heavy losses which the country sustains annually. 

That satisfactory protection of indigenous forest is 
possible at small cost is shown by the activities of this 
Division, which out of a total protected area of 566,500 acres 
suffered damage to the extent of only 1.89 per cent, during 
the past year. 

It is of interest to record the following average annual 
costs of fire protection in various classes of forest. 

In the indigenous Baihiaea flurijiiga forests of the 
Kalahari sands, where extensive protection operations are 
carried out, the cost is 0.43d. per acre. 

In coniferous plantations of the Stapleford Forest Eeserve 
in the mountain grasslands of the Eastern Border intensive 
fire protection costs 8.96d. per acre. 

In coniferous and eucalypt plantations of the Mtao Forest 
Eeserve, which is situated in typical heavy savanna forest 
country subject to great fire hazard, the cost is Is. 3|d. per 
acre. 
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Kalahari Sand Toresta. — Fire protection operations were 
commenced in tlie Ngamo Forest Reserve, and in tkis and the 
Gwaai Forest Reserve, and the Fuller and Masue Forests, a 
total of 566,500 acres was protected, of which only 1.89 per 
cent, was traversed hy fire. 

In the Gwaai Forest Reserve enumeration surveys were 
carried out over 95,000 acres and virees were laid out pre- 
pai'atory to the survey of a further 10,000 acres. The enumera- 
tion surveys of the Fuller and Masue Forests were completed. 

All these areas have been rendered more accessible by 
the construction of roads and the use of motor transport. 

Mtao Forest Keserve.—A pleasing feature of the yearns 
wort was the greatly enhanced sales of eucalypt timber, of 
which 20,083 cubic feet were, sold compared with 900 cubic 
feet for the previous year. 

The increased demand is due partly to the unique position 
of Mtao as a centre for distributing poles to Matabeleland and 
partly to a growing lack of accessible indigenous mining 
timbers. ' ^ 

As a result it was possible to carry out much-needed thin- 
nings with financial justification in many areas where the 
operation was silvi culturally desirable. 

Unfavourable weather and the failure of certain pine 
seed to germinate in the nurseries resulted in a curtailment 
of the planting programme, but the area of plantations was 
increased by 140 acres to achieve a total planted area of 2,200 
acres. 

The Ohaka Forest Nurseries of Mtao continued to give 
employment to elderly men not in receipt of an Old Age 
Pension. The average number of men employed was 42, and 
the health of the camp throughout the year was excellent. 

Stapleford Forest Reserve.— Gratifying progress was made 
in topographical surveys with the result that they are now 
ahead of the planting programme to the extent of at least one 
year's operationSi A considerable increase in path construc- 
tion was also achieved. 
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Tlie incidence of tlie rainfall at tlie "beginning of tlie year 
curtailed tte projected extension of plantations, but during 
the year 572 acres were planted, bringing the afforested area 
up to 4,435 acres. 

The European Unemploj’^ment Relief Camp continued on 
a small scale with an average number of 12 men. 

Forestry in Hative Reserves.— The Eorest Officer for Ifative 
Reserves inspected twelve reserves during the year, mainly in 
connection with the utilisation of timber. He reports a 
pleasing tendency on the part of natives to carry out tree 
planting on their own initiative, and draws attention to the 
beneficial results on forest growth which are already apparent 
since the inception of a centralisation policy. 

National Parks and Game Reserves.— The Division lost a 
valuable official during the year in the, death of the genial 
Captain J. J. Reynard, whose imtiring efforts as Curator of 
the Victoria Falls Reserve enhanced considerably the popu- 
larity of this resort. 

A steady increase of game continues in the Victoria Falls 
Game Reserve, which is also the Masue Forest Area. This 
gradual return of game to an area from which they w^ere 
driven by timber exploitation in the past, should result in an 
additional and easily accessible attraction to visitors to the 
Falls. 

From the Wankie Game Reserve, in spite of the dry year, 
migration of game was less than usual. To a certain extent 
this may be ascribed to the success of borehole water from 
windmills which maintained a supply in pans until the advent 
of the present rainy season. 

Regular patrols to the extent of 16,420 miles were carried 
out by the Game Wardens and native rangers. 

A new road, 45 miles in extent, was completed. 

There were 143 visitors to the Reserve, and of these 71 
made use of the rest huts. 

At the Rhodes Inyanga Estate the first trout fishing 
season was opened in November, three years and four months 
after the first introduction of fry. Owing probably to the 
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abnormally low water catcbes liave not been large in numbers, 
but the growth and sporting nature of the fish taken was 
remarkable. The largest fish taken scaled lbs. 

Two rest camps, each consisting of two bedrooms, a living 
room and detached kitchen and store, were opened to the public 
and were well patronised. A further rest camp was completed 
at the close of the year. 

Eoad work was undertaken to open up new places of 
interest on the Estate, small plantations of exotic pines were 
established, and the stocking of streams with rainbow trout 
was continued. 

State Forests.— The Bembesi Forest Eeserve (108,960 
acres) and the Inseze Forest Eeserve (86,240 acres) were 
reserved provisionally during the year. 

The Ngamo Forest .Reserve, in which no work has pre- 
viously been carried out, was opened as a result of the com- 
pletion of exploitation under a previous concession, and the 
exclusion of the area from free shooting. 

The boundary between Seafeld Estate and the proposed 
Inseze Forest Eeserve was defined and a portion of the boun- 
dary of the proposed Bembesi Forest Eeserve was cut open. 

The north-western and south-eastern boundaries of the 
Gwaai Forest Eeserve were defined by a licensed surveyor, and 
only one beacon remains to be fixeH* before the Reserve can be 
completely defined. 

By the Land Apportionment Amendment Act, 1937, the 
Gwampa area previously survej^ed by the Division again 
becomes Crown land, and steps are being taken to set aside 
the area as Forest Eeserve. 

Management.— Topographical surveys were continued at 
Stapleford, and it is gratifying to be able to report that all 
the planted area and a considerable area of unplanted land 
are now surveyed. 

At the Mtao Forest Eeserve a commencement was made 
with the enumeration of older plantations of eucalypts, but 
was suspended owing to pressure of other work. 
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EnumeratioE surveys were continued in tlxe Kalahari sand 
Baihiaea plurijuga forests. Surveys in the Fuller and Masue 
Forests were completed. In the Gwaai Forest Reserve 95,000 
acres were enumerated, and a further 10,000 acres were 
opened with virees preparatory to stock mapping. An area 
of 25 square miles of Umgusu forest in the Gwaai ISTative 
Reserve was surveyed by the officer attached to the Native 
Department. Only small quantities of merchantable timber 
were revealed. 

Owing to seed failures and time expended on thinning 
operations the Annual Plan of Operations framed for the Mtao 
Forest Reserve will not be completed and the planting pro- 
gramme has been curtailed. 

Several valuable sample plot measurements were made at 
Stapleford and Mtao. 

Further experience in the’TJmgusu forests did little to 
lessen the anxiety felt regarding the future of these forests 
and timber industry. Nevertheless, data are rapidly accumu- 
lating which will enable recommendations to be made regard- 
ing the limitation of cutting. 

The introduction of protection in forests which at present 
are being depleted annually by fire and the raising of the 
minimum girth limit to be exploited are considered to be 
essential as a means to this end. 

Protection.— Fire,— All forest reserves were regularly 
patrolled, and in spite of a severe fire season the areas burnt 
were remarkably small. ^ 

At Mtao 14T miles of fire-guard were maintained. No 
fires occurred. The protected area includes the whole Reserve. 
Fires in the district were very severe. . 

Three hundred acres of unprotected grass land were burnt 
at Stapleford. Ninety-nine miles of fire-guard were main- 
tained. In addition to patrols, native look-outs were posted 
with drums on two prominent points and a watch was main- 
tained during the night on Mt. Chililankwe. 

Nearly 500 miles of fireline were maintained in the 
Umgusu forests and 566,500 acres were protected. The area 
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burnt, 10,700 acres, was only 1.89 per cent, of the total, a 
truly remarkable achievement. 

Of the fires which did occur only one did any appreciable 
damage. This fire covered 6,800 acres in the Gwaai Torest 
Reserve and regeneration received a set-back from which it 
will take two to three years to recover. 

It is pleasing to be able to report that resident natives on 
the Gwaai Forest Reserve are gradually developing a forest 
conscience, and the assistance of the Native Department to 
this end is gratefully acknowledged. 

Animals. — Damage to young trees by spring hares con- 
tinued to be severe on the Mtao Forest Reserve. Shooting of 
these animals was continued without any noticeable decrease 
in their numbers. 

A serious infestation of cockchafer grubs occurred in 
newlj' -planted areas and losses were severe. 

PhoTocantlia semifunctata was discovered attacking 
Eucalypttis micTOGOfys^ but this* is not causing alarm, as the 
tree has proved itself unsuited to the area owing to dry con- 
ditions and is being removed. 

Caterpillars defoliated young pine plants at Stapleford, 
Pinus radiata and Finns inuncata being especially subject to 
attack. 

Cutworms were troublesome in the nurseries and hand- 
picking had to bejpesorted to. 

A sum of approximately £30 was expended out of the 
votes of the Kalahari sand forests in assisting the Medical 
Department to combat the introduction of bubonic plague. 

Natural Causes. — Dosses from drought among* newly- 
planted trees were severe at Mtao. Frost damaged coppice 
growth of indigenous tree species and also new shoots of 
Alettrites fordii ^nd Eucalyytns saliyna. 

Frost and drought did a certain amount of damage at 
Stapleford, and Pmns insularis /Eucalyptus paniculatd, Euc, 
microcorys, and Syncarpia launfoUa were thxe worst sufferers. 
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Frosts were severe in the Umgusu forests, particularly in 
areas fringing vleis. Further effects of the invasion of 
Umgusu areas by Brachystegia randii were noted. 

SILTICULTUEE. 

Natural Reproduction.— In the Umgusu forests Baikiaea 
flurijugay the Umgusu seeded patchily, but on the whole 
satisfactorily and further regeneration took place. 

The seedlings from the good year of 1936 continued to 
make progress. 

One of the essentials for regeneration in this area appears 
to be disturbance of the soil, such as occurs during exploita- 
tion, and the District Forest Officer emphasises the necessity 
for protection immediately following on such operations. 

Oogaifem coleosyerma, m’chibi, seeded well, but little 
regeneration of this species was noted. 

At Stapleford natural regeneration oi Pinus yat 2 ila, 
Cupressus hisitanica and various eucalypts occured. 


Artificial Beproduction.— Afforestation carried out during 
the year was as follows : — 


Station. 

Revised area 
afforested at 
31.12.36. 

Afforested 

during 

1937. 

Total ai'ea 
afforested 
at 31.12.37. 

Salisbury Forest Nui'sery 

43.50 

11.5 

55.0 

Mtao Forest Eeserve 

2,064.81 

140.75 

2,205.56 

Stapleford Forest Eeserve 

3,863.84 

-572.30 

4,436.10 

Totals 

5,972.15 

724.65 

’ 6,696.60 


The area afforested is less than was intended, due to the 
fact that a large proportion of the seasonal planting at Mtao 
was carried out in December, 1936, and weather was unfavour- 
able for the completion of the programme at Stapleford. 

Nurseries and Sale of Seeds and Transplants.— Four nurseries 
were maintained on the Stapleford Forest Eeserve, one of 
which was extended. 

Pinus palmtris seed failed almost entirety and Finns 
cananensis clamped off severely in December. 
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Cutworms caused considerable damage, but -were kept in 
check by hand-picking. 

The Ohaka nursery, staffed by old Europeans, who are 
paid at the rate of £5 per month in lieu of a pension, was 
maintained at Mtao Eorest ReserTe. 

Plants were supplied for use on the Reserve and small 
quantities were sold to the public. 

Seed of Finns longifolia and Finns palnstris failed almost 
entirely and the loss wdll materially affect the planting 
programme. 

Experimental work in propagating indigenous trees from 
seed and truncheons was commenced. 

The Salisbury Forest ISTursery continued to supply the 
public and Government stations throughout the Colony. 

Sales from this nursery showed a satisfactory increase of 
£106 over the previous season in spite of the lateness of the 
rains. 

The value of plants issued free to Government institutions 
was £826 19s. 5d., while the total revenue was £2,363 10s. 

Over 1,500 people visited the station during the year. The 
ipiestion of obtaining suitable tins for transplants is becoming 
extremely serious owing to importation of petrol in bulk, and 
enquiries are at present being made for other sources of supply. 

Operations for Improvement of the Growing Stock.— Pruning 
experiments^*ere continued at Stapleford and some interesting 
results obtained. 

Natives using a pruning saw devised by the British 
Forestry Commission prtmed 20.22 trees per hour, while with 
a common type of pruning Saw only 16.91 trees were treated 
in the same time. 

The trees on which this experiment was carried out were 
nine years old Finns patula^ mill an average D.B.H, of 4-5 
inches. Pruning was carried out to a height of 6 feet. To 
this height there were on an average 7 whorls with 4 branches, 
0.8 inches in diameter^ per whorL 
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Other experiments of a similar nature showed consistent 
superiority of the British Forestry Commission saw. Approxi- 
mately 100 acres of eiicalypt stands were thinned during the 
course of the year at Mtao to supply orders for timber, and 
thus much of this urgent work has been carried out. ?fever- 
theless, a great deal of thinning still requires to be done at 
this station. 

In the Kalahari Sand Forests slashing of undesirable 
shoots in dense clumps of regeneration w^as carried out and 
selected trees were pruned oyer an area of 95 acres. 

Trial of new Species and Silvicuitural Hotes.— No new species 
of importance has been tried out. At Stapleford Pimis 
msulans continues to make good growth in areas free from 
frost. Pinus palustris five and a half years old now' averages 
about seven feet in height, and Pinus montezumae is growing 
satisfactorily. 

Mimosa bracatinga continues to grow' satisfactorily at 
Stapleford and Salisbury, but suffered from drought at Mtao. 

Rat damage at Stapleford was rather more seyere than 
usual, particularty with Piniis cavihaea and Pinus longifolia. 

Various eucalypts which were planted in trial plots at 
Mtao some years ago have finally succumbed to conditions to 
which they are unsuited. 

Herbarium,— Tw'o hunched and tw'enty-three specimens 
w^ere despatched during the year to the Imperial Forestry 
Institute and ninety-six determinations w'ere received. In" 
addition, forty determinations were received in respect of 
specimens previously despatched. Tw'o himdred and ninety- 
four mounted specimens were added to the Herbarium, 

EXPLOITATION. 

At the Mtao Forest a remarkable increase in demand has 
been experienced for eucalypt timber, more especially during 
recent months. While this can to a gi'eat extent be accounted 
for by building activity in Matabeleland, and the increasing 
tendency in the Colony towards the erection of multiple storey 
buildings necessitating supports for concrete floors, there is a 
tendency for mines to rely to a greater extent on this timber 
for their requirements. 
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Enquiries made in the Salishiiiy area reveal a similar 
demand for poles and considerable quantities have been sold 
from private plantations. 

Sales for the calendar year from the Mtao Forest Reserve 
totalled 20,083 cubic feet, giving an approximate nett revenue 
of <£692 19s. compared with 901 cubic feet and £55 9s. lOdi 
in 1936. 

The disposal of this timber has permitted much of the 
urgently required thinnings to be carried out, and it is hoped 
that, with continued sales, it will be possible to carry out a 
more regular thinning programme in the eucalypt plantations. 

Exploitation of IJingusu {BaiJciaea plurijuga) in the 
Kalahari vSand Forests continued on Grown lands, Native 
Reserves and private lands. 

The output during 1936 from Crown lands amounted to 
473,500 cubic feet of sawn timber, an increase of 15,000 cubic 
feet. 

The year under review was notable for a change of a far- 
reaching nature. 

As a result of a survey carried out during 1936 a new 
agreement was entered into between the Rhodesia Native 
Timber Concessions and the Native Department, whereby 
certain classes of timber on approximately 1,000 square miles 
of land in the Gwaai Native Reserve were purchased for a 
lump sum based on volume in the round instead of on sawn 
output as hitherto. 

This is the first major occasion on which timber has been 
sold in the round, although the method has been advocated by 
this Division since its foundation. 

As noted last year, the proposed introduction led to 
increased attention by the Concessionaires to the better utilisa- 
tion of their timber, and it is gratifying to record that further 
improvements in technique have been intro dxiced in the year 
under review, more especially in regard to the better handling 
of logs in the mill. 

Imports and Exports of Wood and Wood Products.— Accord- 
ing to publications of the Statistical Bureau, imports for 1936 
increased by £19,1T4 to £204,542, and exports increased by 
£27,482 to £115,489 over the year 1935. ' 
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EXPERIMENTS. 

At the request of tlie agents of a large importing firm in 
Liverpool attempts were made tlirougliout tLe year to obtain 
gum arabic from the various species of Acacia growing in the 
Colony. 

These experiments have so far been disappointing, mainly 
owing to the fact that forest reserves contain little acacia 
forest. 

Samples of the nuts of Hyphaene ventricosa have been 
despatched to China for button manufacture, and these have 
been favourably reported on by a firm in Shanghai, which 
states that they are similar to the Dom nuts of commerce. 
Further samples will be despatched, but before a trade can 
be established it will be necessary to train labour to remove 
the hard outer shell. 

Experimental tapping of conifers for resin production has 
been commenced at Stapleford in recent months, and it is 
anticipated that valuable information may shortly he forth- 
coming. 

In conjunction with the Lion Match Factory, which has 
started operations in Salisbury, timbers suitable for the manu- 
facture of match boxes were sought. Up to the present no 
timber of which there is a sufficient quantity available for 
regular supply has been found, but tests are proceeding with 
the timbers of Finns patula and Finns mdiata. 

During the course of the year a report was received from 
the Forest Products Laboratory at Princes Risborough regard- 
ing the suitability of Rhodesian grown Eucalyptus citriodom 
and Eucalyptus maculata for tool handles. These timbers 
were favourably reported on and appear to be comparable with 
ash or hickory, although it is pointed out that owing to their 
greater density and stiffness experimentation will have to be 
carried out to determine the most suitable proportions of the 
pick handles, especially with reference to the form of the cross 
section of the handle. 

COMMUNICATION AND BUILDINGS. 

Roads.—All Forest Reserve roads were kept in repair. 

The new deviation over the Mutarazi River beyond the 
boundary of the Stapleford Forest Reserve was gravelled and 
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opened for traffic. Approximately two miles of road were 
constructed on tlie Eeserve partly by European laboiirervS. 

Twenty-seven and tbree-quarter miles of bridle path were 
constructed. 

On the Gwaai Forest Eeserve the road from the distric.! 
headquarters to the Ainandiindainella vlei was completed, and 
the north-western boundary fire-line was opened up sufficient^ 
to form a road from headquarters to the Victoria Falls- 
Bulawayo road. An old road along the Beinbesi Eiver was 
re-opened, 

Buildings.—Preparations are in hand at Mtao for the erec- 
tion of new quarters for the Forester at Fairfield. 

Sundry alterations were made to the District Forest 
Officer’s quarters at Stapleford and other buildings were kept 
in repair. A look-out tower was constructed on the summit of 
Mt. Chililankwe, and a two-roomed cottage was constructed 
for the Welfare Officer at the European Labour Camp. 

Improvements were made to the District Forest Officer’s 
office at Gwaai. 

Telephones.~The internal telephone vsystem was main- 
tained at Mtao Forest Eeserve, and at Stapleford it was 
extended to the look-out tower on Mt. Chililankwe and to the 
learner’s quarters on the central patrol. 

The public telephone line was also extended on this 
Eeserve and is now connected to the Meteorological Station on 
Mt. Ifuza and to the District Forest Officer. 

Idvestook. — The livestock on hand at forest stations at the 
end of the year consisted of 7 horses, 2 mules, 188 oxen and 
68 donkeys. 

FINANCIAL EESDLTS. 

The revenue, unaudited, for the year, including free 
issues, and timber royalty derived from. Ngamo Forest Eeserve, 
amounted to J7,459 7s. lid., an increase of £1,278 8s. 3d., as 
compared with the total of £6,180 19s. 8d. in 1936. 

Expenditure, unaudited, exclusive of salaries and 
allowances of the permanent staff, amounted to £7,725 18s. 
IDd., an increase of £106 3s. 4d. 
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ADMINISTRATION. 

Permanent Staff.— The permanent staff at the end of the 
year consisted of the Conservator of Forests, five District 
Forest Officers, eight Foresters, one Nursery Manager and one 
Assistant Nurseryman, two Learner Foresters, a Game 
Warden and a Learner Game Warden, the Curator of the 
Tictoria Falls, the Manager of the Rhodes Inyanga Estate 
and a clerk. Total 23. 

The title Chief Forest Offiicer was changed to that of 
Conservator of Forests early in the year. 

Two Foreman Foresters were promoted to the rank of 
Foresters during the year. 

During the year the death of Captain J. J. Reynard, 
Curator, Victoria Falls, occurred and Learner Posselt 
resigned. 

A District Forest Officer continued to be seconded to the 
Native Department. 

Temporary Staff.— Employment continued to he given at 
the Chaka Nurseries on the Mtao Forest Reserve to old Euro- 
peans, and the number normally employed averaged 42. 

Similarly at Stapleford Forest Reserve the European 
camp was maintained for unemployed men, the average 
number in camp being twelve. 

Considerable difficulty was experienced in obtaining 
sufficient native labour for the efficient running of Forest 
Stations, and this was exceptionally pronounced in the 
Kalahari Sand Forests, at Mtao Forest Reserve and the 
Wankie Game Reserve. 

Private Forests.-— It is unfortunately impossible to give the 
area under private forests, as this information is not yet avail- 
able. It is considered probable that the area planted on farms 
^vas well up to the average. 

During the course of the year a determined effort was 
made l)y the Division to encourage tree planting hy tobacco 
farmers, particularly on farms where the indigenous timber 
supplies are becoming rapidly depleted. To this end special 
tours were made in the Rusape, TTtnvukwe and Ayre^shire- 
Sipolilo districts. 
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In all, diiriiig the course of the year 37 farms were visited 
and addresses were given to three Farmers’ Associations. A 
broadcast address was also given on timber (‘onservation and 
tree planting. 

The Salisbury and TJnitali Agricultural Shows were 
attended and inspections were made and reports dravui up on 
the plantations at Gwebi and Hillside. 

An inspection was also made of the Arboretum at the 
Ehodes ilatopo Estate and recommendations submitted for its 
improvement. A report was drawn up for the Salisbxxry 
Municipality on the City plantations. 

NATIONAL PARKS AND GAME RESERYEvS. 

Wankie Game Reserve.— Regular patrols were carried oxit 
by the Eui^opean staff and native rangers. The Game AVarden 
was assisted by a European until July, when the latter was 
transferred. Difficulty has been experienced in obtaining 
suitable natives to act as special native constables, who, after 
the training they have received, are in great demand as 
compound police in neighbouring mines. 

Poaching ivas to a. large extent negligible and confined 
for the most part to the south-vrevstern corner of the Reserve, 
Proceedings were taken against seven persons and convictioius 
secured. 

One hundred and forty-seven people visited the Reserve and 
saw on the average one head of game per mile. 

The Game Warden draws attention to the fact that the 
name of the Reserve is misleading, many intending visitors 
proceeding to AVankie, which is miles distant. 

At present no charges are levied for the use of the Rest 
Camps and guides. 

Platforms at water-holes were transferred during the year 
from trees to windmills, and it is somewhat surprising that 
although these are more comfortable, they have proved less 
attractive to visitors. 

Veld fires were severe, but their origin, except in one 
instance, was not discovered. Approximately 45 miles of new. 
road were constructed and the system now extends to about 
180 miles. 
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Miiclx interesting information was obtained by a flight 
over the Reserve in November. No observations could be made 
on its effect on game nor could any game be seen owing to tlie 
lieigbt at which the flight was made. It was nevertheless 
possible to locate a new and apparently permanent water 
supply, as well as to obtain an excellent idea of the topography 
of the country and of the forest types. 

The centre of the Reserve, which is to a good extent 
inaccessible owing to dense thorn scrub, was found to be 
exceedingly dry and to contain only very small pans unlikely 
to hold water except during the rains. 

Rainfall totalled only 23.75 inches, but owing to heavy 
falls at the end of the season, the water supplies held out well. 
Nevertheless, natural supplies gave out in October and game 
(concentrated on those pans assisted by supplies from wind- 
mills. In spite of this it was obvious that the windmills were 
not sxipplying sufficient water to meet the demand, and if 
drought conditions had commenced earlier or been prolonged 
a serious position would have arisen. 

GAME. 

Buffalo have been more widespread. Calves were born in 
July and August and some herds have increased by as much 
as 20 per cent. 

Eland were noted in large numbers, and in spite of many 
casualties owing to lions and wild dogs, a large percentage of 
calves will survive. 

Elephants ha.ve wandered less than usual and continixe to 
increase. It is noted that the bulls appear to be less shy of 
tourists and cars than the cows. 

Ory.v have calved satisfactorily. 

Giraffe have been seen less frequently, and it seems 
possible that there has been a migration westwards. 

Impala have suffered severely from lions and wild dogs. 

Koodoo appear to have partially abandoned their old 
haunts for the sandveld, where they have raised a good number 
of calves. 
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Klifsjffinger ate still scarce and Ostnehes appear to luivc 
lost all last year’s cLicks. 

Sable and Eoa 7 i antelope liave shown a markeil int‘.roase 
and a large number of calves liave been raised. 

AVitli more permanent water supplies IVaHhog luivc 
increased considerably and large litters liave been raised, 
Waterbuck are still very scarce but have been seen further 
afield., wdiile Wildebeeste show no appreciable cliauge in 
numbers. 

More Zebra liave been seen than is usual, but like Sable 
and Roan antelope they appear to have migrated when water 
supplies diminished in September. 

Lio7is do not appear to have increased to any extent, but 
wild dogs have been troublesome, more especially among 
Eland, Koodoo and Impala herds. 

Two raiding elephants were destroyed by the Game 
Warden in the Lukosi area outside the Reserve. These animals 
had developed a tavste for Kaffir corn which, on fermenting 
in their stomachs, appears to have all the nsual effects of 
native beer, both animals having been found lying down fast 
avsleep. 

Victoria Falls Eeserve.— As already noted, the death 
occurred in October of the Curator of the Reserve, Captain 
J. J. Reynard, who during his tenure of the post did so much 
to popularise the area and to make the visits of tourists 
interesting. 

Captain A. E. Beechey has now been appointed Acting 
Curator. 

As foreshadowed last year, funds have been provided for 
the construction of a suitable native compound for immigrant 
labour. This will be situated at a considerable distance from 
the Falls and will much improve the amenities of the settle- 
ment. 

It is possible that funds will also be provided for rest huts 
for tourists who are unable to afford the facilities provided 
by the hotel. 
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All increasingly large number of tourists continues to 
visit the Falls. 

Owing to the cessation of timber exploitation a few years 
ago, game is increasing and herds of sable and koodoo can 
frequently be seen on the golf course. 

Considerable work has been carried out, more especially 
by the Railway authorities, with a view to reducing the 
incidence of malaria, and the toll for this disease is now com- 
paratively negligible. 

The road constructed last year along the river bank has 
proved of great interest. 

Rhodes Inyanga Estate.—The policy of developing this 
Estate as a National playground appears to be meeting with 
success. 

Large numbers of people have visited the Estate during 
the year, and these could have been greatly increased had 
further accommodation been available. 

Further small additions have been made to the hotel, and 
three rest camps, each consisting of three rooms and a kitchen 
and stove, have been completed and opened. These rest camps 
are roughly furnished and are proving popular, more 
especially during the dry weather. 

Five hundred and fifty acres adjoining the Pungwe Falls 
were added to the Estate during the year by purchase, thus 
giving effect to Mr. Rhodes’s original desire that the Pungwe 
Falls should be included in the Estate. 

The road wsystem continues to be improved and extended. 
The Circular Drive, to which alterations and repairs have 
been carried out by means of a grant made to the Roads 
Department, is now in good condition. It has nevertheless 
been decided to close the road during the wet season, partly 
as a protection against undue damage and partly because the 
conditions sometimes encountered are so unfamiliar to the 
average motorist at this time of the year. 

A new road connecting the Inyanga village road with the 
Circular Drive was completed and another commenced to the 
Nyainziwa Falls. 
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ExperiBieutal planting of timbei’ trees continued, Init 
losses ^vere soniewliat serere owing to tlie long period of 
drought experienced. 

Natural reproduction in plantations of exoti(^ trees was 
again noticed. In addition to those species noted in previous 
years must l)e recorded Acacia melanoiViflon and Ciiprenfai,^ 
Jawsoniana, of wliieh there is one good specimen on the Estate. 

The experimental plantings of herry fruits have been 
continued. 

It is as yet too early to draw” anj conclusions from these 
experiments, but loganberries appear to be thriving, wdiile 
black currants and the Eondeleino and Mission Marvel varie- 
ties of strawberries are doing well. 

Red currants show^ very poor growth. A satisfactory 
apple crop w’as taken by the lessee of the orchards, b\it owing 
to drought and hailstorm the coming crop is expected to be a 
light one. 

The year has been an unfortunate one in that large areas 
have been swept by fires. It is regrettable that these have 
been caused by European visitors as well as by natives. Four 
acres of Pinus radiata w^ere destroyed. 

Outlying portions of the Estate w^ere let to various tenants 
for farming and other purposes. 

?ish.— The trout fishing in the Inyungombie w’-as opened 
on November 1st. The average w^eight of fish taken wtvs 
lbs., but several fivsh have been taken in the neiglibourhood 
of 5 lbs., and the record to date is 7^ lbs. There has been 
much speculation as to whether such fivsh are cannibals, btit 
no evidence of this lias^yet been found and all fish are taken 
on artificial 

Approximately 20,000 fry of Rainbow Trout were released 
in February. A further 30,000 ova w’ere purchased during the 
year and the fry will be released later into the headwaters of 
the smaller streams. 

Up to the present the conditions for fishing have not been 
very satisfactory owing to the lack of early rains, but there 
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(‘an be no doubt that tlie fisli have grown with avstonisliing 
i*a,pidity (the first introduction being less tlian four years ago), 
and that they have spawned satisfactorily. 

BainfalL—The rainfall recorded at the various stations 
during the year was as follows — : 

Mtao Forest Reserve (two stations), 22.77 in., 21.82 in. 
Stapleford Forest Reserve (three stations), 58.70 in., 
54.62 in., 49.49 in. 

Salisbury Forest Nursery, 32.40 in. 

Grwaai Forest Reserve, 19.43 in. 

Rhodea Inyanga Estate, 31.93 in. 

Publications,— The following articles prepared by this 
Division were published in the Rhodesia Agricultural 
Journal : — 

“17th Annual Repoi^t of Division of Forestry, 1936.’^ 

“Veld Fires, the Forest and Herbage Preservation Act, 1936,” 
by E. J. Kelly-Edwards, M.A., Dip For. (Oxon.), Con- 
servator of Forests. Reprinted. 

“The Raising of Forest Seedlings and Plants on the Farm,’’ 
by E, J. Kelly-Edwards, M.A., Dip. For. (Oxon.), Con- 
servator of Forests. 

“Price List of Forest Trees and Transplants.’’ 

An article was contributed by Mr. R. H. Finlay, B.A. 
(Oxon.) to the Show Number of the Rhodesia Herald^ and a, 
transcript of this officer’s broadcast talk on “Conservation of 
timber and tree planting on Tobacco Farms” %vas also pub- 
lished in the Press. 

The writer has again the pleasure of recording the loyal 
co-operation of the staff. 
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Rhodesia Weather Bureau. 


MAY, 1938. 


Pressure.—Baroiiieter presvsure over Soutliem Iltiodesiu 
was a millibar or more below normal over the whole country. 

Temperature.— Both maximum and niinimuin temperatures 
were in excesvS in Matabeleland and the South, and inaximum 
temperatures were high in the jSTorth and East, but minimum 
temperatures were about normal. 

EainialL — The usual rains were recorded during the 
month. 


PRECIPITATION. 

Station. 


Beitbridge 

Bindura 

Bulawayo 

Chipinga 

Enkeldoorn 

Port Victoria 

Qwaai Siding ... 

Gwanda 

Gwelo 

Hartley 

Inyanga 

Marandellas 

Miami 

Mount Dai'win 

Mount Nuza 

Mtoko 

New Yearns Gift 

Nuanetsi ... 

Plumtree 

Que Que ... 

Ritsape 


Inches. 

Normal. 

C 

o 

0.10 

0.80 

■ 2 

0.00 

0.50 

— 

0.00 

0.36 

— 

0.19 

1.00 

3 

0.00 

0.32 

— 

0.17 

0.33 

2 

0.00 

0.12 

— 

0.00 

0.31 

• — 

0.00 

0.3(1 

— 

0.02 

0.26 

1 

0.24 

0.50 

.1 

0.14 

0.62 

1 

0.00 

0.04 

— 

0.00 

0.45 

— 

0.80 

1.55 

3 

0.00 

0.34 

— 

0.79 

0.43 

4 

0.01 

0.27 

1 

0.00 

0.69 

— ■ 

0.00 

0.24 

— 

0.07 

0.36 

'3 
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Station. 

Salisbury 

Slxabani... 

Sinoia 

Sipolilo 

Stapleford ... 

XJmtali 

Victoria Falls 

Wankie 

Abercorn 

BaloTale 

Broken Hill 

Fort Jameson 

Foii Eoseberry ... 

Isoka 

Kalomo 

Kancliindu 

Kapiri Mposlii ... 

Kasama 

Kasempa 

Livingstone 

Lundazi 

Lusaka 

Mankoya 

Mazabuka 

Mkushi 

lilongu 

Mpika 

Mporokoso ... 

Mxifilira 

Miimbwa 

Mwinilunga 

Namwala 

ISTdola 

Petauke ... ... 

Senanga 

Seskeke 

Solwezi ... 


Inches . 

Normal . 

No . of Days , 

0.01 

0.47 

1 

0.13 

0.45 

2 

0.20 

0.36 

3 

0.00 

0.34 

— : 

0.87 

1.40 

4 

0.10 

0.51 

3 

0.00 , 

0.42 

— 

0.04 

0.32 

3 

0.07 

— 

1 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.05 

— 

1 

1.36 

— 

5 

0.00 

— 

— 

0.00 

— 

— 

0.01 

— 

1 

0.00 

— 

— 

0.00 . 

— 

■ — 

0.09 

— ' 

1 

0.19 

— 

1 

0.00 

— 

— 

0.75 

— 

1 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.38 

— 

2 

0.00 

— 

— 

0.03 

— 

1 

0.00 

_ 

— 

0.00 

_ 

— 

0.00 

— 

— 

0.53 

— 

2 

0.00 

— ■ 

— . 

0.00 

— 

- — 

3.01 

_ 

6 
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Southern Rhodesia Veterinary 
Report 


APRIL, 1938. 


DISEASES. 

No fresli outbreaks of scliediiled diseases. 

TITBEECTJLIN TEST. 

Eifteeii bulls, 3 cows and 5 lieifers were tested upon impor- 
tation Avith. negative results. 

Fifty-eight coavs at Leachdale farm, Sliangani, Avere 
tested, of Avhich five head gave sxispicious reactions. Arrange- 
ments are being made to test the entire herd. 

Twenty cows on Coldstream Ranch, Makoni, Avere tested 
vritli negative results. 

MALLEIN TEST. 

Twenty-seA^en horses and 12 mules were tested. No 
reactions. 

IMPORTATIONS. 

From Union of South Africa. — Bulls 33, coavs 8, horses 
10, mules 12, sheep 801, pigs 3. 

From Bechuanaland Protectorate. — Sheej) 883. 

EXPORTATIONS. 

To Union of South Africa. — Oxen 115, cows 148. 

To Northern Rhodesia. — Sheep 42. 

To Portuguese East Africa. — Coavs 91. 

To Congo Beige. — Bulls 94, cows 73, oxen 139, horses 17. 

EXPORTATIONS— MISCELLANEOUS. 

To United Kingdom. — Chilled beef quarters, 9,005; frossen 
boned beef quarters, 3,987; frozen beef sides, 62; kidneys, 
2091bs.; tongues, 9,3901bs.; livers, 21,2341bs.; hearts, 
9,6931bs. ; tails, 2,9971bs. ; skirts, 2,7101bs.; shanks, 10,2041bs. 
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To Nortliern Bhodesia in Cold Storage. — Beef carcases, 
28|-; pig carcases, 81. 

To Congo Beige in Cold Storage. — Beef carcases 499J; 
mxitton carcases, 30 ; veal carcases, 40. 

Meat Products. — Prom Liebig’s Factory : 

To, Union of Soutli Africa. — Corned beef, 191,3281bs. ; 
meat extract, 19,4971bs.; beef powder, 9,7771bs.; beef fat, 
24,0001bs.; premier jus, 25,1311bs. ; liooves, 29,2831bs, 

G, C. Hooper Sharpe, 

Chief Yeter inary Surgeon. 
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The fonowitig Bulletins are available for distribution at 3d. per copy. 
Application should be made to the Editor, Department of Agriculture, 
Salisbury, and remittances must accompany orders. 


N.B. — The date the article appeared in the Journal is indicated in abbre- 
viated form before the number, e.g., 8/22, No. 429, means that Bulletin 
429 appeared in the Journal for August, 1922. 


7/25. 

No. 

545. 

3/27. 

No. 

630. 

5/27. 

No. 

643. 

12/27. 

No. 

663. 

2/28. 

No, 

672. 

2/28. 

No. 

674. 

3/28. 

No. 

681. 

6/28. 

No. 

695. 

9/28. 

No, 

705. 

10/28. 

No. 

710. 

3/29. 

No. 

727. 

3/29. 

No. 

732. 

7/29. 

No. 

743, 

9/29. 

No, 

751. 

10/29, 

Ncpt 

758. 

1/30. 

No. 

768. 

3/30. 

No. 

776. 

11/30. 

No. 

797. 

U/31. 

No. 

802. 


AGRICULTURE AND CROPS. 

Artificial or Synthetic Farmyard Manure, by H. G. 
Mundy, Dip.Agric., F.L.S. 

The Storage of Seed Potatoes, by H. C. Arnold. 

Noxious Weeds in Southern Rhodesia, by Eyles, 
Botanist. 

The Use of Fertilisers and Manures in Southern Rho- 
desia, by A. D. Husband, A.I.O., Chief Chemist. 
Hay-making in Rhodesia, by H, G. Mundy, Dip.Agric., 
F.L.S. 

Top Dressing of Maize ag ainst Sta lk Borer, by H. p. 

Arnold. ■ ■-' 

The Sunflower (Heiianthus Annuus) (Revised), by S. D. 
Timson, M.C., Dip.Agric. 

The Castor Oil Plant (Ricinus spp.), by S. D. Timson, 
M.C., Dip.Agric. 

Suggested Cropping Programmes for Farms on the Sand 
Veld, by D. E. McLoughlin, Assistant Agriculturist. 
Monthly Reminders for the Farming Year, by the 
Division of the Chief Agriculturist. 

Farmyard Manure, by A. P. Taylor, M.A., B.Sc,, Agri- 
cultural Chemist. 

Two Common Diseases of Potato Tubers in Rhodesia, by 
J. C. F. Hopkins, B.Sc. (Bond.), A.I.O.T.A. 

Sunn Hemp, by S. D. Timson, M.C., Dip.Agric. 

The Sweet Potato, by S. D. Timson, M.C., Dip. Agric. 
(Wye) . 

Instructions for Taking Soil Samples. Issued by the 
Division of Chemistry. 

The Ground Nut (Arachis hypogaea), by S. D. Timson, 
M.C., Dip.Agric. (Wye). 

Regulations Governing the Export of Maize and Maize 
Meal through the Port of Beira. 

Green Manuring: An Essential Practice in Rhodesian 
Farming, by H. G. Mundy, Dip.Agric. (Wye), F.L.S., 
Chief Agriculturist, 

Witch Weed, by S. D. Timson, M.C., Inter. B.Sc. 
(Agric.) London., Dip.Agric (Wye), Assistant Agricul- 
turist. 
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3/51. 

No. 

815. 

4/31. 

No 

816. 

5/31. 

No. 

822. 

9/31. 

No. 

826. 

10/31. 

No. 

831. 

11/31. 

No. 

836, 

12/31. 

No. 

837. 

6/32. 

No. 

855. 

8/32. 

No. 

859. 

2/33. 

No. 

878. 

11/34. 

No. 

956. 

10/35, 

No. 

970. 

11/35. 

No. 

972. 

6/36. 

No. 

992. 

7/36. 

No. 

994. 

4/37. 

No. 

1022. 

10/37. 

No. 

1046. 


New Strains of Oats for Southern Ehodesia, by H. 0. 
Arnold, Manager, Agricultural Experiment Station, 
Salisbury. 

Preliminary List of the more Common Grasses of 
Southern Ehodesia, by Sydney M. Stent, Botanist for 
Pasture Eesearch. 

Ke-stacking of Maize rejected for Export on account of 
Excessive Moisture. 

Some Poisonous Plants of Southern Ehodesia, by Sydney 
M. Stent, Senior Botanist. 

Ee vised Notes on Cotton Growing in Southern Rhodesia, 
by G. S. Cameron. 

The Potato, by S. D. Timsoii, M.C., Dip.Agric. (Wye). 

Veld Grass Silage; A Feature in Rhodesian Pasture 
Management, by H. G. Mundy, Dip.Agric. (Wye), 
F.L.S., Chief, Division of Plant Industry. 

Pigeon-hole Method of Stacking Maize, by Division of 
Plant Industry. 

Twenty-one Years of Plant Introduction, by Major 
Mundy, Chief Division of Plant Industry. 

A.I.V. Silage: Memorandum prepared and circulated by 
Imperial Bureau of Animal Nutrition. 

Witchweed, by S. D. Timson, M.C. Dip.Agric. (Wye), 
Assistant Agriculturist! 

Ehodes Grass for the Southern Ehodesian Tobacco 
Grower, by African Explosives and Industries, Ltd. 

Notes on Witchweed, by S. D. Timson, M.C., Dip.Agric. 
(Wye), Assistant Agriculturist. 

Annual Eeport of the Agriculturist for the year 1935, 
by D. E. McLoughlin, Agriculturist. 

Some Notes on Cotton Growing, by J. E. Peat, Senior 
Plant Breeder, Cotton Station, Gatooma. 

Smut Diseases of Wheat in Southern Ehodesia, by G. M- 
Wickens, B.Sc. Agric., Ph,D., D.I.C., Plant Pathologist, 
Tobacco Eesearch Station, Trelawney. 

Green Manuring: Two Important Factors . Affecting 
Success, by S. D. Timson, M.C., Assistant Agriculturist, 
and H. C‘ Arnold, Manager, The Agricultural Experi- 
ment Station. 


EEPOETS ON CHOP EXPEEIMBNTS. 

7/27. No. 649. Annual Eeport of Experiments, 1925-26, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 
Manager. 

4/28. No. 683. Annual Eeport of Experiments, 1926-27, , Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 
Station Manager. 

7/29. No. 745. Salisbury Agricultural Experiment Station Annual 
Eeport, 1927-28, by H. 0. Arnold. 

7/30. No. 789. Agricultural Experiment Station, Salisbury. Annual 
Eeport of Experiments, 1928-29, by H. 0. Arnold. 

9/31. No. 830. Salisbury Agricultural Experiment Station, Annual 
Eeport, 1929-30, by H. 0. Arnold, Manager. 

10/32. No. 864. Annual Report, 1930-31: Agricultural Experiment 
Station, by H. C. Arnold, Station Manager. 
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6/33. No. 895. Salisbury Agricultural Experiment Station Annual 

Beport, 1931-32, by H. 0. Arnold, Manager. 

3/34. No. 914. Gwelo Municipal Demonstration Station; Final Report, 
1933, by S. D. Timson, M.C., Dip.Agric, (Wye), 
Assistant Agriculturist, 

9/36. No 965. Salisbury Agricultural Experiment Station Annual 

Report, 1933-54, by H. C, Arnold, Manager. 


TOBACCO. 

8/26. No. 606. Flue-curing Tobacco Barns, Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer, 

9/26. No. 615. The Culture of Virginia Tobacco in Southern Rhodesia : 
Field Management, by D. D. Brown. 

5/27. No, 641. The Handling, Grading and Baling of Cured Virginia 
Tobacco, by D. D. Brown. 

6/27. No. 644. Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
Branch, 

9/27. No. 653. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Bond.), A.I.aT.A. (Trinidad) 

11/27. No. 661. Flue-curing Tobacco Barns, 12 ft. x 12 ft, x 16 ft., by 
B. G. Gundry, 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W, Jack, F.E.S., 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.IC.T.A. 

12/28. No. 715. Turkish Tobacco Culture in Southern Rhodesia, by 
D. D. Brown, Chief Tobacco Expert. 

3/29. No. 728. Suggested Crop Rotations for Tobacco Growers, by 
D. D. Brown, Chief Tobacco Expert. 

4/29. No. 734, Common Faults in Curing Virginia Bright Tobacco, by 
D. D. Brown, Tobacco and Cotton Expert, 

8/29. No. 748. Frog Eye Disease of Tobacco, by J, C. P. Hopkins, B.Sc. 

(Lend’), A.I.C.T.A., Chief Botanist and Mycologist. 
9/29. No. 753. Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc. (Loud.), A.I.C.T.A,, Chief Botanist 
and Mycologist. 

2/30. No. 771. Dark Fire-cured Tobacco ; Field Operations, by D. I). 
Brown, Chief Tobacco Expert. 

3/30* No. 774. Dark Fire-cured Tobacco: Harvesting and Curing, by 
D. D. Brown, Chief Tobacco Expert. 

6/30. No. 784. Field Control of Frenching in Tobacco, l:>y J. C, F. 

Hopkins, B.Sc. (Lend.), A.I.C.T.A., Plant Pathologist. 
3/31. No. 812. Selection of Tobacco Seed Plants, by H. F. Ellis, M.Sc., 
B.S. (Agric.), Tobacco Adviser. 

11/31. No. 835. Tobacco Culture; Transplanting Operations, by D. D. 
Brown. 

3/32. No. 846. Leaf Curl in Tobacco, by Dr. H. H. Storey. 

3/33. No. 885. Tobacco Culture in Southern Rhodesia: The Harvesting 
and Curing of Virginia Tobacco, by D. D. Brown, 
Chief Tobacco Officer. 

8/36. No, 996. The “Gundry” Tobacco Furnace, by B, G. Gundry, 
A.I.Mech.B. 
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12/36. No. 1009. 
4/37. No. 1025. 

5/37. No. 1026. 
8/37. No. 1039. 
1/38. No. 1054. 
3/38. No. 1063. 

5/38. No. 1070. 

6/38. No. 1072. 


Tobacco Research on the Trelawney Station 1935-36 
Season. 

Report »of the Tobacco Research Board, by Chas. K. 
Brain, M.A., P.Sc., Director of Agriculture and 
Chairman of the Tobacco Research Board. 

Notes on Tobacco Root-Knot Nematode, by J. C. Collins, 
B.Sc., Biologist, Trelawney Tobacco Research Station. 
Some Tobacco Pests that can be serious, by M. C. Mossop, 
M.Sc., Entomologist, Department of Agriculture. 
Alkalinity of Tobacco Seed-bed Soils, by A. P. Taylor, 
M.A., B.Sc., Agricultural Chemist. 

A New and Serious Disease of Tobacco in Southern 
Rhodesia, by G. M, Wickens, Ph.D., D.I.C., Plant 
Pathologist, Tobacco Research Station, Trelawney. 

A Witchweed on Tobacco Roots [Btriga orohanchoides, 
Benth.), by Chas. K. Brain, M.A., D.Sc., Director of 
Agriculture. 

R,eport of the Tobacco Research Board for the year 
ending 51st December, 1937, by Chas, K. Brain, M.A., 
D.Sc., Director of Agriculture, and Chairman of the 
Tobacco Research Board. 


1/27. No. 624. 
1/31. No. 801. 


10/32. No. 863. 
12/32. No. 871. 


4/33. No. 887. 
9/33. No. 903, 


12/33. No. 907. 
1/34. No. 909. 


2/34. No. 912. 
4/34. No. 916. 


LIVE STOCK. 

The Construction of Dipping Tanks for Cattle (Revised) . 
Sheep Farming in the Melsetter District, by J. C, 
Kruger, Part-time Sheep Adviser in the Melsetter 
District. 

Piggeries, by B. G. Gundry, A.I.Mech.E. 

Some General Observations on the Feeding of Dairy 
Cows on a Mixed Stock Farm, by Dr. A. E. Romyn, 
Senior Animal Husbandry Officer. 

The Type of Chiller Steer required for Export, by A, E. 

Romyn, Senior Animal Husbandry Officer. 

The Handling, Preparation and Chilling of Cattle for 
Export, by C. A. Murray, Lecturer in Animal 
Husbandry. 

The Blackhead Persian: Its Breeding and Management 
in Matabeleland, by C. A. Murray, M.Sc,, Lecturer in 
in Animal Husbandry, Matopo Estate. 

Stall Fed Chillers for the Overseas Christmas Market, 
by C. A. Murray, M.Sc., Animal Husbandry Officer, 
Matopo School of Agriculture and Experiment Station, 
Rhodes Matopo Estate. 

Economical Winter Rations for Wintering Dairy Heifers, 
by C. A. Murray, M.Sc. (Agric), Lecturer in Animal 
Husbandry, Matopo School of Agriculture. 

Cowpea Hay in the Ration for Bacon Pigs, by 0. A. 
Murray, M.Sc. (Agric.), Lecturer in Animal Hus- 
bandry, Matopo School of Agriculture and Experiment 
Station, 
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6/34. 

No. 

924. 

1/35. 

No. 

943. 

1/35. 

No. 

945. 

3/35. 

No. 

946. 

5/35. 

No 

952. 

7/35. 

No. 

959. 

4/36. 

No. 

984, 

4/36. 

No 

985. 

6/36. 

No. 

987. 

6/36, 

No. 

988. 

6/36. 

No. 

989. 


10/36. No, 1001. 


9/36, No. 1000. 
4/37. No, 1023. 


4/37. N. 1024, 


5/37. No. 1027. 


Raising Dairy Calves on a Limited Amount of Whole 
Milk, by G. A. Murray, M.Sc., Agr., Animal Hus- 
bandry Officer, Matopo School of Agriculture and 
Experiment Station, Rhodes Matopo Estate. 

Cattle Improvement and . a Cattle Breeding Policy ^ in 
Southern Rhodesia: A Review of the General Position 
Chiefly as regards Ranching Cattle, by Dr. A, E. 
Romyn, Chief Animal Husbandry Officer. 

A Home-made Cow Stanchion, by Major R. R. 
Sharp, Whinburn, Redbank. 

Economical Rations for Wintering Dairy Cattle, by 
C. A. Murray, M.Sc. (Agric.), Senior Animal Hus- 
bandry Officer in Charge, Matopo School of Agriculture 
and Experiment Station, 

Annual Report of the Chief Animal Husbandry Officer 
for the year ending 31st December, 1934, by A. E, 
Romyn, Chief Animal Husbandry Officer. 

The Selection of a Dairy Bull, by A. E. Romyn, Ph.D., 
Chief Animal Husbandry Officer. 

Report on the Curing of Rhodesian Hides, by Advisory 
Committee on Hides and Skins of the Imperial 
Institute. 

Export of Fpzen Porkers. Third Consignment to Smith - 
field. Division of Animal Husbandry. 

The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

Preparing Cattle for Show, by The Animal Husbandry 
Division. 

The Supplementary Feeding of Mineral and Protein 
Supplements to Growing Cattle in Southern Rhodesia 
and its Relation to the Production of Beef Steers, by 
0. A. Murray, M.Sc. (Agric.), Senior Animal Hus 
bandry Officer in Charge, Rhodes Matopo Estate ; A. E. 
Romyn, Ph.D., Chief Animal Husbandr;^ Officer, 
Department of Agriculture, Southern Rhodesia; D. G. 
Haylett, Ph.D., Director, Rhodes Matopo Estate; 
F. Ericksen, Dip. Agric., Experimentalist. 

The Raising of Bacon Pigs, by A. E. Romyn, Chief 
Animal Husbandry Officer, and C. A. Murray, Senior 
Animal Husbandry Officer in Charge, Rhodes Matopo 
Estate, with a Veterinary Section by D. A. Lawrence, 
Director of Veterinary Research, 

Sheep Management on the Mixed Farm, by R. H. Fitt, 
Animal Husbandry Officer. 

Cowpea Molasses Silage for Fattening Steers, by C, A, * 
Murray, M.Sc. (Agric.), Senior Animal Husbandry 
Officer in Charge, Matopo School of Agriculture and 
Experiment Station; A. E. Romyn, Ph.D., Chief Animal 
Husbandry Officer, Department of Agriculture, Salis- 
bury; R. H, Fitt, Dipl. Agric., Animal Husbandry 
Officer, Department of Agriculture, Salisbury. 
Comparative Feeding Value of Maize Meal and Nyouti 
(Pennhetum Ty^phoides) Meal for Fattening Steers, by 
C. A. Murray, Senior Animal Husbandry Officer in 
Charge, Rhodes Matopo Estate; A. E. Romyn, Chief 
Animal Husbandry Officer, 

The Feeding of Phosphorus Supplements to Growing 
Cattle, by C. A. Murray and A. E. Romyn. 
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5/37. No. 1029. The Dehorning of Cattle intended for Slaughter and 
Export, by B. A. Myhill, Assistant Chief Veterinary 
Surgeon, 

5/37. No. 1030. The Feeding of Different Winter Supplements to young 
growing steers and the effect of these supplements on 
the subsequent development and costs of production of 
the steers, by C. A. Murray and A. E. Bomyn. 

6/37,' No. 1032, The Ej^ects of Feed on the Firmness and Grading of 
Bacon Carcases, an experiment carried out by the 
Division of Animal Husbandry in co-operation with Mr. 
A. L, Millar, Estes Park, Salisbury, and Mr. Frank 
Neill, of Neill’s Bacon Factory, Salisbury. 

6/37. No. 1034. Nyouti or Munga {Pennisettm typhoides) as a Feed' for 
Bacon Pigs, by C. A. Murray and A. E. Eomyn. 


7/37. No,' 1036. 


12/37. No. 1049. 

1/38. No. 1053, 

2/38. No. 1058. 
3./38. No. 1062. 


Preliminary Report on the Feeding of Winter Supple- 
ments to young growing steers and the effect of supple- 
mentary feeding on the subsequent development of these 

"animals, by C. A. Mm-ray and A. E. Romyn. 

The Export of Frozen Porkers: Report on Five Consign- 
ments of Porkers Exported to Smithfleld, by Division of 
Animal Husbandry, 

The Feeding of Sunnhemp Hay as compared with Cow- 
pea Hay in the Fattening Ration for Bullocks, by A. E. 
Romyn and R. H. Fitt. 

Pig Industry Act, 1937. Division of Animal Husbandry. 

Protein Supplements for Fattening Bullocks, by A. E. 
Romyn and R. H. Fitt. 


12/30, No. 799. 


4/31. No. 818. 
9/32. No. 862. 
3/33. No. 880. 

5/34. No. 922. 

7/34. No. 926.^ 

12/34. No 937. 

2/36. No, 977. 

6/36. No. 990. 
12/37. No. 1051. 


DAIRYING. 

The Objects of Ripening Cream for Butter-making, and 
a few Hints on Cream Production, by F. Lammas, 
Dairy Officer. 

Farm Butter-making. Issued by the Dairy Branch. 

Cream Cheese, by F. A. Lammas, Dairy Officer. 

Dairy Tests and Calculations, by F,. A. Lammas, Dairy 
Officer. 

Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by G. B. Gundry, A.LMech.E. 

Dairy Buildings in Southern Rhodesia. Cow Byre — 
Type II., by B. G. Gundry, A.I.Mech.E. 

Gouda or Sweet Milk Cheese, by F. Lammas, District 
Dairy Officer. 

Notes on the Feeding of Dairy Cows during the Summer 
Months, by A. E. Romyn, Chief Animal Husbandry 
Officer. 

Southern Rhodesia Milk Recording Scheme. 

The Production and Handling of Milk and Cream, by the 
Dairy Branch, 
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10/14. 

No. 

191, 

4/25. 

No. 

536. 

12/25. 

No. 

570. 

6/26. 

No. 

697. 

12/26. 

No. 

618. 

l/,28. 

No. 

666. 

4/29. 

No. 

739. 

10/29. 

No, 

756. 

11/29. 

No. 

760, 

2/30. 

, No. 

772. 

4/31. 

No. 

819. 

1/32. 

No. 

841. 

10/32. 

No. 

866. 

4/33. 

No. 

886. 

5/34. 

No. 

921. 


VETERINARY. 

Scab or Scabies in Sheep and Goats, by Rowland 
Williams, M.R.C.V.S. 

Inoculation of Cattle against Redwater and Gall 
Sickness, by LI. E. W. Bevan, M.R.C.V.S. 

The Spaying of Bovines, by G. C. Hooper Sharpe, M.C., 
M.R.C.V.S., and M. H. Kingcombe, M.R.C.V.S. 

Suspected Poisoning of Stock: The Proper Procedure, 
by M. H. Kingcombe, M.R.C.V.S. (Lend,), and A. W. 
Facer, B.A. (Oxon.), A.I.O. 

Notes from the Veterinary Laboratory: Quarter Evil, 
by LI. E. W. Bevan, M.R.C.V.S., Director of Veteri- 
nary Research. 

Notes from the Veterinary Laboratory; Praemonitus— 
Praemunitus, by Li. E. W. Bevan, M.R.C.V.S., 
Director of Veterinary Research. 

The Laboratory Diagnosis of Animgil Diseases : A Note 
to Emphasise some Points in the Preparation and 
Forwarding of Specimens, by D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

Parasitic Gastritis of Cattle, by LI. E. W. Bevan, 
M.R.C.V.S., Director of Veterinary Research. 

A Note on Sheep Diseases in Southern Rhodesia, by 
D. A. Lawrence, B.V.Sc., Veterinary Research Officer, 
Department of Agriculture, Salisbury, 

Notes from the Veterinary Laboratory : Ophthalmia, by 
LI. E. W. Bevan, M.R.C.V.S., Director of Veterinary 
Research 

Measles in Swine, by P. D, Huston, M.R.C.V.S. 

Poisonous or Suspected Poisonous Plants of Southern 
Rhodesia: Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

The Treatment of Intestinal Parasites of Sheep, by J. D. 
Ooutts, D.'V.S., M.B.C.V.S. 

A Preliminary Note on Contagious Granular Vaginitis 
in Southern* Rhodesia, by D. A, Lawrence, B.V.Sc,, 
Acting Director Veterinary Research. 

Myiasis (Screw-Worm) in Cattle in Southern Rhodesia, 
by D. A. Lawrence, Director of Veterinary Re-search, 
and A, Cuthbertson, Entomologist. 


IRRIGATION, WATER SUPPLIES AND SOIL EROSION. 

3/27. No. 633. The Cost of Pumping for Irrigation, by R. H. Roberts, 
B.Sc. (Eng.). 

4/27, No. 640. Levelling for Irrigation, by Dr. W. S. H, Gleghorn, 
MJ.Mech.E. 

11/27. No. 659. The Hydraulic Ram, revised by P. H. Haviland, B.Sc. 
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11/28, No. 668. The Water Act, 1927, by C. L. Robertson, B.Sc. (Eng.), 

A. M.I.C.E. 

1/28. No. 670. Irrigation Canals, by P. H. Haviland, B.Sc. (Eng.). 
6/30. No. 786. Low Concrete Dams, by R. Hamilton Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

2/31. No. 808*. The Application of Water in Irrigation, by R. Hamilton 
Roberts, B.Sc. (Eng.), Assistant Irrigation Engineer. 
3/31. No 811. Irrigation Canal Structures, by R. H. Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/32. No, 860, Soil Drainage and Utilisation of Vleis, by R. H, Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineer, 

2/33. No. 879. Conditions Governing the Hire of Government Boring 
Machines. 

8/33. No. 900. Three Types of W'ater Tank, by R. H. Roberts, B.Sc. 

(Eng.), A.M.I.C.E., Assistant Irrigation Engineer. 
6/35. Noi 956. Annual Report of the Division of Irrigation for the 
year ended 31st December, 1934, by P. H. Haviland, 
B.Sc. (Eng.), Acting Chief Irrigation Engineer. 

9/35. No. 964. The Use of Ditchers for Constructing Contour Ridges, 
by O. Tapson, Devondale, Concession. 

9/35. No. 967. How to use an Engineer’s or Farm Level, by P. H. 

Haviland, B.Sc. (Eng.), A.M.I.C.E., Irrigation Engi- 
neer (Matabeleland) . 

12/35. No 973. Domestic Water Supplies and Sanitation on the Farm, 
by P. H. Haviland, B.Sc, (Eng.), A.M.I.C.E.. Irriga- 
tion Engineer (Matabeleland). 

3/36, No. 980. Results from Glenara Soil Conservation Experiment 
Station, 1934-35 Season, by C. L. Robertson, B.Sc, 
A.M.I.C.E., Chief Engineer, Irrigation Division, and 
A. D. Husband, P.I.O., Chief Chemist. 

8/36. No. 999. Lining an Irrigation Furrow, by R. H. Roberts, B.S.. 

A.M.Inst.C.E., Assistant Irrigation Engineer. 

3/37. No. 1019. Soil Conservation, by D. Aylen, Esq., Outside Technical 
Assistant, and R. Hamilton Roberts, B.Sc., 

A. M.Iinst.O.E., Irrigation Engineer. 

1/38. No. 1052 Small Earthen Storage Dams. Part 1. By the Irrigation 
Division. 

2/38. No. 1055. Small Earthen Stoage Dams. Part 11. By the Irrigation 
Division. 

3/38. No. 1061. Soil Di’ainage and Utilisation of Vleis, by R. H. Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineer. 


FORESTRY. 

11/29. No 763. The Utilisation of Wood, by T. L. Wilkinson, M.Sc., 
B.SC.F, 

1/30. No. 769. The Utilisation of Wood, by T. L. Wilkinson, M.Sc., 
B.So.l'. 

4/50. No. 778. The Utilisation of Wood in Southern Rhodesia— -Con- 
version and Disposal of Timber,' by T. L. Wilkinson, 
M.Sc., B.Sc.F,, District Forest Officer. 
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8/30. No. 791. The Utilisation of Wood in Southern Rhodesia: Fencing, 

' by T. L. Wilkinson, M.Sc„ B.Sc.F,, District Forest 

Officer. 

2/31. No. 809. Establishing Pines: Preliminary Observations on the 

Effects of Soil Inoculation. Issued by tho Division of 
Forestry. 

4/31. No. 8F7. The Raising of Forest Seedlings and Transplants on tho 

Farm, by E. J. Kelly Edwards, M.A., Dip. For. 

(Oxon.), Acting Chief Forest Officer. 

7/32. No. 857. Charcoal Burning on the Farm, by R. J. Allen, Forester, 
Rhodes Matopo School of Agriculture and Experiment 
Station. 

11/32. No 869. Wind-breaks and Shelter Belts, by A. A. Pardy, B.Sc., 
Forestry. 

1/33. No. 874. Tree Planting, by the Division of Forestry. 

4/33. No. 888. The Vegetable Ivory Palm (Hyphoene venti^jcosa) , by 
G. M, McGregor, B.Sc., District Forest Officer, Mata- 
bel eland. 

8/34. No, 927. Some Facts about Tung Oil, by R. H, Finlay, B.A., 
Dip. For. (Oxon.), District Forest Officer, 

8/34, No. 928. Some Trees, Shrubs, Shrubby-Herbaceous Plants, 
Climbers and Water Plants suitable for the Colony, by 
J. W. Barnes, Manager, Government Forest Nursery, 
Salisbury. 

12/35. No. 974. Summary of the Annual Report of the Division of 
Forestry for the year 1934, by E. J. Kelly-Edwards, 
M.A., Dip. For. (Oxon.), Chief Forest Officer. 

Price List of Forest-tree Transplants, Ornamental Trees 
Shrubs, Hedge Plants, Creepers and Seeds obtainable 
at the Government Forest Nursery, Salisbury. 

3/37. No. 1020. The Raising of Forest Seedlings and Transplants on the 
Farm,- by E. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Conservator of Forests. 

10/37. No. 1046. Seventeenth Annual Repoi-t of the Division of Forestry 
for the Year 1936, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

6/38. No. 1073. Pruning of Plantations, by R. H. Finlay, B.A., Oxon., 
Division of Forestry. 


HORTICULTURE 

4/27. No. 637. Harvesting, Packing and Marketing of Deciduous and 
Tropical Fruits, by G. W. Marshall, Horticulturist. 
8/27. No. 650. Coffee Culture in Southern Rhodesia, by G. W, Marshall, 
Horticulturist. 

2/29, No. 725. Investigations into “Collar-Rot” Disease of Citrus, by 
J. a F. Hopkins, B.Sc. (Lond,), A.LC.T.A. (Trinidad) 
3/31. No. 814. Avocado Growing in South Africa, by Redvers J. Blatt, 
B.Sc., Ph.D. 

11/31. No. 834. Celery Culture, by G. W. Marshall, Horticulturist, 

1/32. No. 843. Vegetable Growing in Southern Rhodesia: Onion 
Culture, by G. W. Marshall, Horticulturist. 

2/33. No. 876. Notes on African Aloes (Parts 1-6), by H, Basil 
Christian, “Ewanrigg,” Arcturus. 

10/33. No. 905. Notes on African Aloes (Parts 7-10),* by H. Basil 

Christian ‘‘Ewanriorcr.** Arntnrns 
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6/34. No. 920. Citrus Fruit Growing in Ehodesia, by G. W. Marshallj 
Horticulturist. 

5/37. No, 1028. Tomato Culture in Southern Rhodesia^ by G. ^W. 
Marshall^ Horticulturist. 

9/37. No. 1043, The Rhodesian Home Orchard, by G. W. Marshall, 
Horticulturist. 


ENTOMOLOGY AND PLANT PATtlOLOGY. 

2/13. No. 139. Termites, or “White ilnts,’* by Rupert W. Jack, F.E.S 
6/15. No. 214. Some Household Insects, by R. Lowe Thompson, B.A, 
2/21, No 386. The Common, Fruit Beetle, by R. W. Jack, F.E.S. 

12/24. No. 522 . Notes on the Black Citrus Aphis, by G. B, Syines. 

8/25. No. 548. Insect Pests of Cotton, by C. B. Symes. 

9/27. No. 663. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Lond.), A.I.C.T.A, (Trinidad). 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.LC.T.A. 

6/28. No. 696. Ticks Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, F.E.S., Chief Entomologist. 

11/28. No. 714. Trap Cropping against Maize Pests, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

12/28. No. 718. Preliminary Experiments on the Control of White Mould 
of Tobacco, by J. C. F. Hopkins, B.S. (Lond.), 
A.LC.T.A., Chief Botanist and Mycologist, 

3/29. No. 732. Two Common Diseases of Potato Tubers in Rhodesia, 
by J. C. F. Hopkins^ B.Sc. (Lond.), A.LC.T.A. 

6/29 No. 742. What is Diplodia in Maize? An Answer to a' Popular 
Question To-day, by J, C. F. Hopkins, B.Sc. (Lond.), 

A. LC.T.A., Chief Botanist and Mycologist. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, 

B. Sc. " (Lond.), A.LC.T.A., Chief Botanist and 
Mycologist. 

9/29. No. 753. Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc (Lond,), A.LC.T.A., Chief Botanist and 
Mycologist. 

9/29. No, 754. “Pinking** of Maize: Report of a Preliminary Investiga- 
tion, by T. K. Sansom, B.Sc., Plant Breeder. 

6/30. No. 784. Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lend.), A.I.C.T.A,, Plant Pathologist. 
6/30. No. 788. A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.LC.T.A., Plant 
Pathologist. 

A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. 0, F.' Hopkins, B.Sc. (Lond.), A.LC.T.A., Plant 
Pathologist. Supplement No. 1. 

7/30. No. 790. Notes on the Control of Some of the More Important 
Insect Pests of Citrus in Southern Rhodesia, by W. J. 
Hall, Ph.D., B.Sc., Entomologist to the British South 
Africa Company in Southern Rhodesia. 

10/30. No. 796. The Army Worm (Laphygma exempta, Wlk.), by Rupert 
W. Jack, Chief Entomologist. 
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11/30. No. 798. The Preparation of Bordeaux Mixture and Seasonal 
Notes on Tobacco Diseases, by J. C. F. Hopkins, B.Sc. 
(Lond.), A.I.C.T.A. 

1/31. No, 804. Locusts in Southern Rhodesia, by Rupert W. Jack, Chief 
Entomologist. 

8/31. No. 825. Some Common Diseases of Potatoes in Southern Bbo' 
desia, by J. 0. F. Plopkins, B.Sc. (Lond,), Plant 
Pathologist. 

3/32. No. 848. Mycological Notes: Seasonal Notes on Tobacco Diseases: 

3, Frog Eye; 4, White Mould; by J. 0. F. Hopkins, 

B. Sc. (Lond.). 

4/32. No. 850. Pests of Stored Tobacco in Southern Rhodesia, by M, C. 
Mossop, M.Sc., Entomologist. 

6/32. No. 856. A List of Plant Diseases occurring in Southern Rho- 

desia, Supplement 2, by J. 0. F. Hopkins, B.Sc. 
(Lond.), CStOvernment Plant Pathologist. 

9/32. No. 861. Further Notes on Leaf Curl of Tobacco in Southern 
Rhodesia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

11/32. No. 868. Cultural Methods and Tobacco Whitefly in Southern 

Rhodesia, by M. 0. Mossop, M.Sc., Entomologist. 

5/33. No. 892. The Tsetse Fly Problem in Southern Rhodesia, by 

R. W, Jack, Chief Entomologist. 

5/33. No. 893. Experiments with Tsetse Fly Traps against Glossina 

Morsitans in Southern Rhodesia, by R. W. Jack, Chief 
Entomologist. 

6/33. No, 894. Mycological Notes. Seasonal Notes on Tobacco 

Diseases. 6. An Unusual Type of Frog Eye vSpotting, 

by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A., 

Government Plant Pathologist. 

6/33. No. 896. A List of Plant Diseases occuring in Southern Rhodesia. 

Supplement 3. (New Records for period June, 1932, 
to May, IQZ'51) Compiled by J. 0. F. Hopkins, B.Sc. 
(Lond.), A.L'G’.T.A., Government Plant Pathologist. 
7/33. No. 897. The Report of the Chief Entomologist for the year 

ending 31st December, 1932, by Rupert W. Jack, 
F.E.S., Chief Entomologist, 

8/33. No. 899. The Black Maize Beetle (Heteronchus Licus King), by 

C. B. Symes. 

10/33. No. 904. Notes on the Biology and Control of the Red Locust in 
Southern Rhodesia, 1932-1933. Part I. : Control of 
Locusts, by R. W. Jack, Chief Entomologist. Part 11 ; 
Biological Notes on the Red Locust (Nonmdacris sep- 
temfasciata, Serv.), by M. C, Mossop, A.F.C,, M.Sc., 
Entomologist. 

10/33. No. 906. The Locust Invasion of Southern Rhodesia, 1932-33, by 
R. W. Jack, Chief Entomologist. 

2/34. No. 911. Screw Worm. A Pest of Ranch Cattle in Southern Rho- 
desia, by A. Cuthbertson, Entomologist. Foreword by 
R. W. Jack, Chief Entomologist. 

3/34. No. 913. Locusts: Instructions for dealing with Flying Swarms, 
by The Division of Entomology. 

4/34. No. 917. The Life History of the Screw-worm Fly, by Alexander 
Cuthbertson, Entomologist. 

10/34. No. 934. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 7, Spraying in Seed-beds and Lands, by 
J. a F. Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior 
Plant Pathologist. 
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12/34. No. 938. The Destruction and Control of Locust Hoppers, by 
B. W. Jack, Chief Entomologist. 

1/35. No. 942. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 8, The Mosaic Mystery. 9, Danger Points in 
Field Spraying, by J. C, F. Hopkins, D.Sc. (Lend.), 
A.I.C.T.A., Senior Plant Pathologist. 

4/35. No. 950. The Control of Tsetse Fly in Southern Bhodesia, by 
Rupert W. Jack, Chief Entomologist. 

4/35. No. 951. Suspected “Streak** Disease of Maize. Notice to 
Growers, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist. 

6/35. No; 957. Annual Report of the Branch of Plant Pathology for the 
year ending 31st December, 1934, by J. C. F. Hopkins, 
D.Sc. (Lend.), A.LC.T.A., Senior Plant Pathologist. 

8/35. No. 962. The Report of the Chief Entomologist for Year ending 
31st December, 1934,' by R. W. Jack, Chief Entomo- 
logist. 

10/35, No. 969. The Objects ai^d Value of Seed Treatment of Maize 
against Diplodia, by G. M. Wickens, Ph.D. (Lond.), 
D.I.C., Assistant Plant Pathologist. 

5/36. No. 986. Annual Report of the Division of Entomology for year 
ending 31st December, 1135, by Rupert W. Jack, Chief 
Entomologist. 

7/36. No. 993. Annual Report of the Senior Plant Pathologist for year 
ending 31st December, 1935. Part I. ; Plant Pathology. 
Part H. : Tobacco Research, by J. O. S. Hopkins, 
D.Sc. (Lond.), A.I.G.T.A., Senior Plant Pathologist 
and Officer in Charge of Tobacco Research Station, 
Trelawney. 

12/36. No. 1011. Tick Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, Chief Entomologist. Revised, 
November, 1936. 

7/37. No. 1037. Division of Entomology: Annual Report for year 1936, 
by R. W. Jack, Chief Entomologist. 

8/37. No. 1040. A Programme for the Control of Diseases of Apple Trees 
in Southern Rhodesia, by J. C. F. Hopkins, D.Sc. 
(Lond.), A.LC.T.A., Senior Plant Pathologist. 

10/37. No. 1C47. Mycological Notes: Sieasonal Notes on Tobacco Diseases. 

X. : Precautionary Methods in Seed-beds, by J. 0. F. 
Hopkins, D.Sc. (Lond.), A.LC.T.A., Senior Plant 
Pathologist. 

12/37. No. 1050. An Unusual Winter Outbreak of Maize Weevil Calandm 
oryzae^ L.), by M. C. Mossop, M.Sc., Entomologist, 
Department of Agriculture. 

2/38. No. 1059. A Poison Bait for Young Locust Hoppers 

6/38. No. 1071. Common Diseases of Apples and their Control in 
Southern Rhodesia, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.LC.T.A., and Aline L. Bacon, B.Sc., Division of 
Plant Pathology. 

6/38. No. 1074, A Note on a Stem Rot of Sweet Peas, by J. C. F. 

Hopkins, D.Sc., A.I.C.T.A., Senior Plant Pathologist. 


POULTRY. 

1/29. No. 721, Poultry Keeping in Rhodesia : Pedigree Breeding, by 
H, Wheeldon’ Assistant Poultry Expert. 

4/29. No. 738. Hints to Breeders: Rearing Young Stock, by A. Little, 
Poultry Expert. 
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6/^9. 1^0. 740. Artiiicial Incubation, Breeding and Bearing of Chicks, 
by H. G. Wheeidon, Poultry Expert. 

11/29. No 761. Housing and Feeding of Adult Stock, by H, G. 
Wheeidon, Poultry Expert. 

10/30. No. 79v5. The Turkey, by G. IL Cooper, Assistant Poultry OfBcer 

1/31. No. 803. Geese, by G. H. Cooper, Assistant Poultry Officer. 

9/31. No. 827. The Ideal Brooder, by F. Boberts, Assistant Poultry 
Officer. 

10/32. No. 865. Poultry Industry; Care of Young Stock in Hot 
Weather, by H. G. Wheeidon, Chief Poultry Officer. 

11/32. No. 870. Trap Nests, by B. G. Gundry, A.I.MechE. (combined 
with No. 875). 

3/33. No. 884. The Vitamins in Poultry Feeding, by G. H, Cooper, 
Poultry Officer, Matopo School of Agriculture and 
Experiment Station. 

5/34, No 918. The Moulting of Poultry: The Normal and Pullet Moult, 
by H. G. Wheeidon, Poultry Officer. 

10/34. No 933. Bucks on the Farm (Bevised), by H. G. Wheeidon, 
Poultry Officer. 

12/34. No, 939. The Use of Galvanised Iron in the Making of Some 
Appliances for Poultry Keeping, by G. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

12/34. No. 940. A Cheap Portable Colony House for Poultry, by G. H. 

Cooper, Assistant Poultry Officer, Matopo School of 
Agriculture and Experiment Station. 

3/34. No. 947. Modern Culling of Laying Hens, by G. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station, 

9/35, No. 966. Egg Marketing Bill: Draft of a Bill having for its 
purpose the more orderly Marketing of Eggs. 

11/36. No. 971. Feeds for Poultry and How to Use Them, by G. H. 
Cooper, Assistant Poultry Officer. 

The following pamphlets can be obtained from the Poultry Officer upon 

application : — 

Selecting Birds for Laying Tests, by A. Little, Poultry Expert. 

Tuberculosis, by A. Little, Poultry Expert. 

Prevention of Disease among Poultry, by A. Little, Poultry Expert. 

Preparing Birds for Sho%v, by A. Little, Poultry Expert. 

The Fowl Tick (Argas persieus), by A. Little, Poultry Expert. 

Culling: A Seasonal Operation, by A. Little, Poultry Expert. 

Choosing a Male Bird, by A. Little, Poultry Expert. 

The Breeding Stock, by A. Little, Poultry Expert. 

Diseases of the Digestive System, by A. Little, Poultry Expert. 

Mating for Improvement and Increased Egg Production, by A. 
Little, Poultry Expert. 

Partial Moult: Broodiness. Selection of Layers of Large Eggs, by 
A. Little, Poultry Expert. 

Exhibiting Eggs at Shows, by A. Little, Poultry Expert. 

Condition of Birds on Show, by A, Little, Poultry Expert. 

Green Food: The Result of not Supplying Sufficient to Poultry, by 
A. Little, Poultry Expert, 

Good and Bad Hatching Eggs, by A, Little, Poultry Expert. 

Grading Fowls, by A. Little, Poultry Expert. 
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Housing: Three Important Essentials, by A. Little, Poultry Expert. 
Advice to Prospective Poultry Farmers, by A. Little, Poultry Expert 
Seasonar Hints — August, by A. Little, Poultry Expert. 

Successful Chick Rearing, by H. G. Wheeldon, Assistant Poultry 
Expert. 

Hints to Breeders, October, by A. Little, Poultry Expert. 
Abnormalities in Eggs, by A. Little, Poultry Expert, • 

Hints to Breeders. Prepare for the Breeding Season, by A, Little. 
Respiratory Diseases, bj^ A. Little, Poultry Expert. 

Selection and Preparation of Fowls for Exhibition, by H. G. 
Wheeldon, Poultry Expert. 

The Close of the Hatching Season and After, by H. G. Wheeldon, 
Poultry Expert. 


METEOROLOGICAL. 

12/22. No. 436. The Possibility of Seasonal Forecasting and Prospects 
for Rainfall Season, 1922-23, by 0. L. Robertson, B-Sc., 

A. M.I.C.E. 

12/24. No. 524. The Use of an Aneroid Barometer, by C. L. Robertson, 

B. Sc., A.M.I.O.E. 

2/26. No. 532. The Short Period Forecast and Daily Weather Report, 
by C. L. Robertson, B.Sc., A.M.I.C.E. 

6/25. No. 542. Review of the Abnormal Rainfall Season, 1924-25, by 

C. L. Robertson, B.Sc., A.M.LC.E. 

10/28. No. 712, The Time, and How to Find It, by N. P. Sellick, M-C., 
B.Sc. (Eng.). 

10/31. No. 832. The Weather Map and the Short Period Weather Fore- 
cast, issued by the Meteorological Oflice. 

,2/33. No. 877. Clouds and Weather in Southern Rhodesia, by N. P. 
Sellick, M.C., B.Sc., Meteorologist. 

3/35. No. 948. The Weather, contributed by The Meteorological Office. 


9/26. No. 564. 
4/26. No. 588. 

8/26. No. 605. 

5/27. No. 644. 

11/27. No. 661. 

10/32. No. 863. 
5/33. No. 889. 

9/33. No. 902. 
12/33. No. 908. 


AGRICULTURAL BUILDINGS. 

Pise-de-Terre, by P, B. Aird. 

Concrete on the Farm^ by N. P. Sellick, M.O., B.Sc. 
(Eng.), Assistant Irrigation Engineer. 

Flue-curing Tobacco Barns. Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

Tobacco Baling Boxes, by B, G, Gundry, Irrigation 
Branch. 

Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16ft., by 
B. G. Gundry. 

Piggeries, by B. G. Gundry, A.I.Mech.E. 

The Construction of Dipping Tanks, by B. G. Gundry, 
A.I.Mech.E. ; and Notes on their Management, by 
J. M. Sinclair, M.R.C.V.S., Chief Veterinary Surgeon. 

Brick-making on the Farm, by A. C. Jennings, 
Assoc.M.Inst.C.E. 

A Charcoal Safe or Cooler, by B. Q. Gundry, 
A.I.Mech.E., Irrigation Division. 
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5/34. No. m. 

7/34. No. 926. 

8/36. No. 996. 

10/36. No. 1002. 

5/37. No. 1031. 
8/37, No. 1041. 


12/29, No. 762.-- 

4/32. No. 862. 

7/32. No. 858. 
1/34. No. 910. 

9/34. No. 930. 

6/36. No. 954. 

4/36. No. 983. 

7/37. No. 1035. 

4/28. No. 686. 
4/m No. 687. 
^ 7/m No. 702. 
9/28. No. 707. 
6/31. No. m 

6/31. No. 823. 


Dairy Building in Southern Bhodesia; A Small Farm 
Dairy, by B. G. Gundry, A LMech.E. 

Dairy Buildings in Southern Bhodesia. Cow Byre- 
Typo 11., by B. G. Gundry, A.I.Mech.E. 

The ‘‘Gundry** Tobacco Furnace, by B. G. Qundry, 
A.I.Mech.E. 

A Simple Farm Gate, contributed by the Division of 
Forestry. 

Cattle Bale Grip. 

Feeding Pens for Bullocks: the Dayout at Estes Park, 
near Salisbury, 


CHEMISTBY. 

-The Value of Bock Phosphate and *Sone and Super- 
phosphate” as Fertilisers for Maize Production, by 
A. D. Husband, Chief Chemist. 

Mixing of Fertilisers: A Guide to Methods of Calcula- 
tion, by the Division of Chemistry. 

The Softening of Waters, by the Division of Chemistry, 
The Toxicity to Grazing of Grass Sprayed with a Solution 
of Sodium Arsenite, by A. D. Husband, F.I.C., and 
J, F. Duguid, M,A., B.Sc. 

Analyses of Bhodesian Foodstuffs, by The Division of 
Chemistry. 

Chemist. 

Expe^’iments on the Toxicity to Fowls of Arsenite of 
Soda and Poisoned Locusts, by J. K. Ohoriey, 
F.B.E.S., and R. McChlery, B.A., B.Sc. 

Annual Report of the Branch of Chemistry for year 
ending 31st December, 1935, by A. D. Husband, F.I.Q., 
Chief Chemist. , 

Analyses of Rhodesian Fbodstufs, by The Division of 
Chemistry, 


M[ISCELLANBOUS. 

The Land Bank, Its Functions and How it Operates, by 
8, Thornton. 

The Use of Explosives on the Farm, by P. H, Haviland, 
B.Sc. (Eng.). 

Book-keeping on the Farm, by T. J. Needham, Acting 
Accountant, Agricultural and Veterinary Departments. 
Wood^Gharcoal in Southern Rhodesia, by T. L, Wilkin- 
son, B.Sc., Assistant Forest Officer. 

The Great Economic Problem in Agriculture— No. 1, by 
J. R, MoLoughlin, M.Sc. (Economies) , Economic 
Adviser. 

The Law of Supply and Demand— No. 2, by X R. 
McLoughlin, M‘Sc, (Economics), Economic Advisef* 
Twelve Simple Rules for the Avoidance of Malaria and 
Black water. 

Summary of the Game Laws of Southern Bhodesia. 
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11/34* No. 935. The Weeds and Poisonous Plants of Southern Bhodesia, 
by Chas. K. Brain, M.A., D.Sc., Director of Agricul- 
ture, Fart I, . 

8/35. No. 961. A Home-made Bidger* Contributed by Mr. Douglas 
Aylen, Somerset, Concession. 

1/36, No. 975* Fertili?;ers, Farm Foods, Seeds and Pests Bemedies 
Ordinance, 1914. 

2/36. No. 979. The Prospects of Black Baas in the Inland Waters of 
Southern Bhodesia, Specially contributed, 

6/36. No, 991. Silage and Silos. 

8/36. No, 997. Beward Wheat: Beport on the Baking Properties and 
Chemical Analyses, by The Bhodesian Milling and 
Manufacturing Co., Ltd. 

8/36, No. 998. Summary of the Game Laws of Southern Bhodesia. 

3/37. No. 1018. Veld Fires. The “Forest and Herbage Preservation Act, 
1936,*’ by E. J, Kelly Edwards, M.A., Dip, For. 
(Oxon.), Chief Forest Officer. 

3/37. No. 1021. Breaking in Young Oxen to the Yoke, by J. B. West, 
DromoJand, P,B. Lonely Mine. 

5/37. No, 1031, Cattle Bale or Grip. 

6/37. No. 1035. Compost: A Note on Methods of Beducing the Costs, 

* by S. D. Timson, M.C., Assistant Agriculturist. 

7/37. No. 1038. Star Bur-weed (Acanthoapermum australe, 0. Kuntze), 
by Chas, K. Brain, D.Sc., Director of Agrictyiture. 

8/37. No. 1042. Weeds of Southern Bhodesia. Part 11. By Chas. K. 
Brain, D.Sc., Director of Agriculture. 

9/37. No. 1044. Farming Calendar. 

11/37. No. 1048. Compost, by S. D. Timson, M.C., Assistant Agricul- 
turist. 

2/38, No. 1056. Notes on the Cashew Nut. By C. K. Brain, Director of 
Agriculture. 

2/38. No. 1057. The Preservation of Farm Beacons and how to make 
use of the Fencing Law. 

2/38. No. 1060. How to make Tobacco-Wash on the Farm, by M._ C. 

Mossop, M.Sc., Entomologist, Department of Agricul- 
ture. 

3/38, No. 1064, Farm Boads, by Stuart Chandler, Chief Eoad Engineer. 

4/38, No. 1065. Nitrification in Bed Soil in the Salisbury Area, by A. P. 

Taylor, M.A., B.Sc., and B. S. Ellis, B.Sc., A.I.C., 
D.I.C*, Agricultural Chemists. 

4/38. No. 1066. Compost, by S. D. Timson, M.O., Assistant Agriculturist. 

4/38. No. 1067. Grass Mowers, by H. Beynon, from “The Farmer,” 
March 4th, 1938. 

4/381 No. 1068. The Control of Veld Fires, by The Division of Forestry. 

5/38. No. 1069. Government Loans and Subsidies, etc., for Soil and 
Water Conservations Green Manuring and Artificial 
Fertilisers. 



NOTICE 

The Agricultural Journal of S. Rhodesia 

is issued by the Department of Agriculture, and can be 
obtained upoU; application to the Editor. The Annual 
Subscription, which must be paid in advance, is 5/-, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription lor two years. 

Persons residing outside Southern and XTorthern 
Shodesia may become subscribers by paying 2/- in addition 
to the subscription, to cover postage. 

If payment is made by a cheque drawn on a bank 
outside Bhodesia, commisdon must be added. 

All cheques and postal notes must be made payable to 
the Secretary for Agriculture and Lands. 


Bate. 


19. 


To the Secretary, 

Department of Agnculture and Lands, 

Salisbury. 

Please enrol me as a subscriber to the “Rhodesia Agricul- 
tural Journal” for one year from 

19 for which 1 enclose 

Name 

Full Postal Address 


Please write disttnctly 



THE RHODESIA 

Agricultural Journal 

Edited hy the Director of Agriculture. 

{Assisted hy the Staff of the Agricultural Department). 

PUBLISHED MONTHLY. 

Subscription : 5 / - per annum ; payable to the Accountant, 
Department of Agriculture, Salisbury. 


VoL. XX, XV.] August, 1938. [Xo. 8. 


Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor, Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should he addressed: — The 
Art Printing Worhs, Ltd,, Bom 431, Salisbury. 


Treating Tobacco Seed.— Recognising tbe importance of 
using properly cleaned and chemically treated tobacco seed, 
this Department has for the last few years undertaken this 
service on behalf of the tobacco growers. The fee charged is 
6d. per ounce of cleaned seed. The treatment is carried out 
by the Chemistry Branch, and as provision has to be made to 
provide this service without undue interference with the other 
duties of the technical staff, farmers are requested to send in 
their seed for treatment as early as possible. It should be 
addressed to the Chief Chemist, Bos 387, Salisbury. 
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Witchweed.—On Friday, tlie 1st July, the Secretary, 
Department of Agriculture and Lands, attended, by invita- 
tion, a Joint meeting of tlie Cointession-Glendale Fanners' 
Associations* One of tire matters wbi<.‘li the Associations 
wished to disciiSvS was a reference made in the Animal lleport 
of the Government Agricniltnrist for the year 1966 — reprinted 
in the Rhodesia A(]ficulUtral Journal,, December, 1937— in 
which it was stated that a resolution had been passed by the 
Concession Farmers’ Association condemning the methodvS 
recommended by the Department, for the control and eradica- 
tion of witchweed. The .statement was based on the following 
relevant portion of a report of a monthly meeting of the Con- 
cession (Mazoe) Farmers’ Association whicli was brought to 
the notice of the Department* 

resolution was passed calling the attention of the 
Government to the increasing heavy lovss <‘aused to the 
maize grower and stating that owing to the seriousness of 
the pest the services of a part-time official of the Agricul- 
tural Department were quite inadequate* The resolution 
also declared that the failure of all methods recommended 
for the control of witchweed called for fresh and indepen- 
dent research work, particularly on the part of an 
agricultural chemist.” 

Commencing in March, 1938, correspondence took place 
between the Association and the Department, the former 
stating that no such resolution had been adopted and that the 
report on which the remarks of the Government Agriculturist 
had been based did not accurately reflect the general opinion 
of the Association. In the course of this correspondence it 
emerged that the following was the resolution actually passed 
but that inadvertently it had not been communicated to the 
Department* 

^ ‘This meeting asks the Government to establish an 
experimental plot in this centre for full research into 
witchweed eradication, with a full-time man in charge.” 

The Association wished it to be recorded that at no time 
had they as a body condemned the methods of control and 
eradication of witchweed recommended by the Department, 
buithey were of opinion that a greater measure of experimen- 
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tal and demonstrative work in tlie Mazoe Valley was 
desirable^ in order that tbe problem of tbis most serious pest 
of maize miglit more adequately be dealt with.. 


Moisture Content of Export Tobacco.— Tbis Department bas 
been informed officially tbat there is no legal obstacle to tbe 
import into tbe United Kingdom of tobacco of any desired 
degree of dryness, provided tbat tbe appropriate rate of 
Customs duty is paid. Tobacco must be entered with tbe 
Customs on importation as containing either (< 2 ) 10 lbs. or 
more of moisture in every 100 lbs. weight thereof, or (6) less 
than 10 lbs. of moisture in every 100 lbs. weight thereof. 
Customs duty is payable at a higher rate on tobacco in category 
(b) than on tobacco in category (a). If tobacco in category (6) 
is entered by tbe importer in category (a), it is liable, under 
Section 67 of tbe Customs Consolidation Act, 1876, to forfei- 
ture, and tbe importer is liable to a penalty. In that event, 
however, tbe Board of Customs and Excise will usually 
consider admitting tbe tobacco, provided tbat duty is paid at 
tbe higher rate. 

There have been no recent changes in tbe method of 
testing tobacco for moisture content. Bepresentative samples 
are taken by officers of tbe Board of Customs and Excise and 
forwarded to the Government Laboratory for test. Tbe 
tobacco is there dried at a temperature of 212 degrees Eabren- 
beit and tbe percentage of moisture is calculated from tbe 
decrease in weight. It is thought essential for tbe protection 
of tbe revenue tbat tbe Board of Customs and Excise should 
test imports of tobacco in this way, and in any case a guaran- 
tee given by any exporter in Southern Rhodesia could not be 
accepted as relieving tbe importer of his statutory obligation 
to enter tbe tobacco in tbe correct category. 


Tbe Drug Epbedrine.— Tbe following notes on tbe different 
species of Ephedra which yield tbe alkaloid Epbedrine are 
taken from the current number of tbe Bulletin of the Imperial 
Institute : — 
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‘‘Although the drug Ephedra has been known to the 
Chinese for thousands of years its introduction into Western 
medicine for the treatment of asthma and hay fever is quite 
a recent step. The drug consists of the dried stems of certain 
species of Ephedra, small shrubby plants, the shoots of which 
somewhat resemble in appearance the common “horse tails/’ 
although quite distinct botanically. The value of these stems 
depends on their content of the alkaloid ephedrine and its 
isomeric form pseudoephedrine ; other alkaloids are often 
present as well, hut these apparently have no medicinal value. 

Plants of the genus Ephedra occur in many of the warm 
dry regions of the world, but the species containing sufficient 
quantities of ephedrine or pseudoephedrine to be of commer- 
cial importance are few, and somew'hat restricted in their 
geographical distribution. Although plants from Europe and 
Northern India have been used, by far the greatest part of 
the world’s supply of the drug comes from China. Three 
species only enter into commerce to any large extent, namely, 
E. sinica Stapf, E, equisetina Bunge and E, distaohya E., bII 
of which are sold on the Chinese markets under the name 
Ma-huang. The bulk of the commercial material is E- nnica 
or Tsaopen Ma-huang, which together with E. equisetina (Mu- 
pen the T’ai-hong-shan moun- 

tains running southwards betweeU tfie provinces of Chihli and 
Shansi. The third species, E, distachya, is gathered in Central 
China, from Shansi to Honan and Hupeh, and appears on the 
Y^ '^tze marbets. Information regarding the wider distribu- 
tion of these plants is diflSoult to obtain, but it is stated that 
E, sinica occurs in Thibet, while E, distachya is reported from 
Europe, lb is vsaid that the European material of this species 
giv^;a good yield of pseudoephedrine, though plants of E. 
M^achya from Asia are characterised by a relatively higher 
content of ephedrine. 

Five species are stated to occur in India, chiefly at high 
altitudes in the mountains of Baluchistan and the Himalayas, 
while two of them have been recorded also from Western 
China. In investigations of Indian Ephedras which have been 
carried out by Krishna and Ghose Forest Records, 

1930, Yol. 16, II.) very promising results were obtained from 
analyses of two closely allied species, E, nehrodensis Tineo and 
E. Gemrdiana Wall, These proved in some cases to contain a 
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liiglier proportion of ephedrine tlian E, sinica from Cliina; 
indeed, one sample of E. nehrodensis from Lalionl yielded 1.93 
per cent, of epliedrine, wMcli far surpasses tlie content of the 
average Chinese material. It must he noted, however, that 
plants of the same species from different localities were found 
to vary considerably in alkaloid content. 

Outside China and India various species grow in Persia, . 
Arabia, Somaliland, Europe and the Mediterranean region. 
So far as can be traced from the literature available at the 
Imperial Institute only three of these, namely, E, 'vulgaris 
var. helvetica, E. distachya and E. alata, have been found to 
contain any useful alkaloid. The first is said to form the 
source of the European material. Little information is 
available about E. distachya outside China, but E, alata is 
of particular interest as a possible new' source of the drug, for 
a sample from Morocco was found to contain as much as 1 per 
cent, of pseudoephedrine. The plant is known to occur also 
in Arabia, hut there appear to be no published analyses of 
material from that country. 

Of the New World species, those growing in the United 
States contain no useful alkaloids, and little is known of the 
South American representatives. 

The distribution of Ephedra is strictly limited to arid 
regions, and it may be generalised that the useful species 
require also a relatively high altitude (the Indian species occur 
xip to 16,000 feet) and correspondingly cool climatic condi- 
tions. Whereas the alkaloid content of the Chinese species is 
said to be greatly affected by altitude, Krishna and Ghose 
{loc, cit.) found that the influence of rainfall plays a much 
more important part in the case of the Indian Ephedras, a 
high content of ephedrine being associated with a low rainfall, 
while even a single heavy rain-shower will bring about a tem- 
porary reduction in alkaloids. Thus rainfall may have a 
modifying effect on the general seasonal trend of the alkaloid 
content, which is said normally to show a steady increase 
through the summer months, reaching a maximum in the 
autumn. In spite of the effect of local climate, however, it 
is still generally true that the ephedrine content is highest in 
the autumn, and it is customary for the Chinese to harvest the 
stems at this season. 
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It lias already been mentioned tliat practically the whole 
of the workhs supply of Ephedra comes from China. This 
source has been largely cut off as a result of the war, and it is 
doubtful to what extent the 1937 crop has been gnth(n‘ed. 
The same is true also of Spain, which formerly produced small 
quantities of the drug. Towards the end of 1937 the market 
situation was becoming serious, as the existing stocks were 
extremely low, and there was no immediate prospect of further 
shipments. The price of ephedrine hydrochloride in bulk 
quantities, which at the end of July had been about 5s. per 
oz., had reached over 20s. per oz. by November, and quotations 
for the pure alkaloid had similarly risen from 6s. to 25s. per 
oz. The beginning of 1938 saw a slight falling off in price 
to 15s. per oz. for the hydrochloride and 20s. for the pure 
alkaloid, whihst by May the price had fallen vstill further to 
8s. -98. per oz. for the former, and 12s. 6d. per oz. for the 
latter. Fresh supplies of the crude drug have been received 
in small quantities, and in April, 1938, the herb was quoted at 
about 39s, per cwt., c.ij., for June shipment. The improve- 
ment in the position is said to be mainly due to the intro- 
duction on the market of synthetic ephedrine hydrochloride, 
which it is claimed complies with the British Pharmacopoeia 
Specification. It is understood, however, that the cost of pro- 
duction of the synthetic drug is much more than the normal 
market value of the natural product, and that its position on 
the market is therefore not likely to be maintained. The 
normal demand for the drug has increased very considerabh^ 
in recent years, and further increases are likely as its use in 
medicine become more general. 

Attention has naturally been di'awn to the possibility of 
producing the drug in Empire countries, either by exploiting 
any naturally occurring species or by introducing the Chinese 
material into cultivation. 

Various species of Ephedra do grow wild in such countries 
as Cyprus, Palestine and British Somaliland, but their value 
remains as yet unexplored. In view of the work of Krishna 
and Chose referred to above, India appears promivsing as a 
possible source of the drug, and it is urged that efforts should 
be made to develop trade in the Indian Ephedras. So far 
there is not a great deal of information available regarding the 
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quantities in wliick material of high, ephedrine content could 
be supplied from India. It is worth noting, however, that, as 
long ago as 1928, 34 tons of the drug were shipped to the 
United States, whilst it is recorded that during March, 1938, 
two consignments, aggregating nearly 80 tons, reached that 
country from India. 

Among the Empire countries where the Chinese species of 
Ephedra might be introduced Kenya has been suggested as a 
possibility, and it is understood that trials have just been 
started there with material supplied from Kew. It will be 
interesting to see whether the plants will thrive and give a 
good yield of alkaloid under the conditions obtaining in that 
Colony. 

Details of the plant^s cultural requirements and adapt- 
ability to new soil and climatic conditions are very little 
known. Various species have been cultivated in England, 
both at Kew and elsewhere, but in all cases growth was 
extremely slow and the alkaloid content far too low to be of 
any value. Trials carried out in the United States by 
Christensen and Hiner, in South Dakota, proved more success- 
ful; these are fully described in the Journal of the American 
Pharmaceutical Association, Vol. 25, 1936, pp. 969-73. Seed 
of E. sinica, obtained from Peking Union Medical College, 
was planted in 1929, and showed excellent germination within 
a fortnight. Plants from the first lot of seed were reared in 
a greenhouse, but it was later found that the plants were hardy 
and would reproduce readily from seed in the open. The 
young plants were cultivated in nursery beds for at least two 
years before planting out in the field. Propagation from 
suckers also presented no difficulty, and it is stated that the 
new plants transplant well by severing them from the old root 
and allowing them to remain undisturbed for about three 
weeks before moving to their new location. 

The best time for harvesting was found to be late autumn, 
before the first frost. The crop was simply mown in the 
ordinary way and allowed to cure in the field, like hay ; this 
gave better results than oven-curing. Although the plants 
were large enough to cut after two years, it was found better 
not to harvest too soon as the alkaloid content of the young 
shoots is very low. Even in older plants which had been cut 
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the previous year the new stems of one year’s growth contained 
little ephedrine. The steins proved winter-hardy under South 
Dakota conditions, although blackening somewhat, and those 
of two years’ growth yielded up to 0.36 per cent, of ephedrine. 

The climate in South Dakota, where the plants were grown 
is rather dry and sunny, with very cold winters. The average 
summer temperature is given as about 70® F., while the winter 
average is below 30° F., with minimum temperatures below 
— 30® F. and sometimes more than 60 days in the year when 
the temperature does not rise above freezing all day. The 
summer growing period, free from severe frosts, is from early 
May to late September, on an average about 130 days. There 
ivere two regions where the Ephedra W’^as grown — one between 
2,000 and 4,000 feet altitude, with an annual rainfall of less 
than 15 inches, the other below 2,000 feet, having a rainfall of 
about 25 inches. In both cases the rain comes almost entirely 
in the summer. 
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THE LATE 

Mr. C. F. M. Swynnerton, C.M.G. 


On June 13tli of the present year the local press reported 
an aeroplane accident in Tanganyika resulting in the loss of 
three valuable lives, including that of Mr, C. F. M. Swynner- 
ton, C.M.G,, Director of Tsetse Research, Tanganyika 
Territory. 

It appears that the machine crashed in wild country on 
the 8th June and was not discovered until the 11th. Thiis 
passed an outstanding personality and a great naturalist whose 
name will always be associated wuth Southern Rhodesia. The 
news came as a great shock to many in the Colony with whom 
he had been more or less closely associated. 

Charles Francis Massy Swynnerton was the son of a senior 
chaplain of the Indian Army and. was of Irish descent. He 
was born in India on the 3rd December, 1877, and was thus 
approaching his 61st birthday at the time of his death. He 
was educated at The Abbey, Tipperary, and at Lancing 
College. 

At the end of the year 1897 he came to South Africa to 
meet Mr. G. A. K. Marshall, now Sir Guy Marshall, 
K.C.M.G., D.Sc., F.R.S., Director of the Imperial Institute 
of Entomology in London, who was pursuing certain entomolo- 
gical investigations in Natal. Marshall and Swynnerton came 
through to Salisbury at once and the former started a trading 
firm of Bates, Marshall & Co., in a building still standing in 
Second Street. 

Swynnerton wns for a short time an assistant in the store, 
but proved to be quite unsuited for this type of work, and in 
1898 went to the Melsetter district to look after a farm belong- 
ing to the late Mr. J. W. Scott, a farm which was later included 
in Portuguese Territory by the Border Commission. In the 
meantime Marshall had purchased certain land in the district, 
including Gungunyana Farm, which contains a portion of the 
Mount Selinda forest, and in 1900 Swynnerton took over the 
management of this farm, eventually acquiring the greater 
portion of it. 
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The Melsetter district with the surrowiidiug country 
forms a iiaturalist’B paradise, and from the time of liiH 
arrival Swynnerton commenced to study and collect plants, 
insects and birds* In the course of his collecting expeditions 
he penetrated far into Portuguese East Africa, and on oii(‘ 
occasion made a journey, mostly on foot, from (hingunyana 
to Beira. 

His collections were in due course submitted to appro- 
priate authorities in Great Britain and his plant collection 
was studied hy Dr. A. B. Eendle, E.R.vS., F.L.S., Mr. E. G. 
Baker, F.L.vS., Mr. S. Moore, F.L.S., and Mr. A. Gepp, 
F.L.S. The results were published, v^ith notes hy Swynner- 
ton, in the Linnean Society’s Journal, Vol, XI., ()(d.., 1911, 
under the title of ‘'A Oontrihution to our Knowledge of the 
Flora of GaKaland.” This is a standard reference Avork. 
Swymierton’s collection Avas found to contain a large numher 
of vspecies ucaa- to science and many plants, including some of 
the largest forest trees, were named after their collector. 

In addition to his botanical collections Swynnerton, 
during this period, devoted a great deal of his abounding 
energy to the study of ‘^protective niiinicry/’ “warning 
coloration/’ “palatability,” etc., in insects and paid a 
great deal of attention to the habits of birds. The x'esults of 
this work appeared in various scientiMc journals, including 
“The Ibis/’ “The Journal of the Linnean Society/’ “The 
Proceedings of the Rhodesian Scientific Association/’ etc. He 
was, and remained, a firm believer in Darwinian evolution. 

He also studied carefully the effect of grass fires on the 
local vegetation, especially in reference to tree and shrub 
groAv^tli, including their inroads into the high dense forests 
such as that of Mount Selinda. He became conAunced that the 
existing forests are only remnants of much larger forests, 
which have probably been destroyed through the centxxries by 
native cultivation and the steady intrusion of fire. 

SAAymnerton, on his own statement, a naturalist first 
and a farmer afterwards. He was in any case an experimen- 
talist. He did a great deal by distributing seed to encourage 
the experimental planting of forest trees in his district and 
many fine plantations of eucalyptus and conifers have resulted 
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from these efforts. He also experimented with, yarious exotic 
crops on his. farm, including coffee and ceara rubber. He is 
stated to have been the first to exhibit a sample of Rhodesian 
grown rubber at a Rhodesian agricultural show in 1909. 

Rubber, however, soon dropped so much in price that the 
inferior Ceara product did not pay to harvest, whilst coffee 
proved to be so subject to the attacks of insects and of the 
destructive Coffee Leaf Disease, Hemileia vastatriiC^ that the 
industry has so far failed to develop. 

Swynnerton was given a grant by the Government in 
1917 or 1918 for the purpose of experimenting with spraj^s 
against the Coffee Leaf Disease and submitted a fairly 
optimistic report. Again in 1918 he was commissioned to 
investigate the tsetse fly position wuth reference to the many 
cases of fly disease which had been occurring on farms near 
the international border in the Chipinga sub-district since 
1914. Gungunyana was included amongst these farms. Later 
in the year, however, he accepted a commission from the 
administration of the Mocambique Company's Territory to 
examine the tsetse fly position in the Mossurize district, and 
from this investigation there resulted his first publication on 
tsetse flies, namely, ^'An Examination of the Tsetse Problem 
in North Mossurize, Portuguese East Africa’" (Bull, Ent. 
Res. Vol. XI. 1920-21). 

Swynnerton brought a fresh mind and to a large extent 
a new method to the study of the tsetse fly problem. His 
extensive knowledge of the natural history of the country was 
unique and he had already interested himself greatly in 
ecology. In his own words he had been preparing uncon- 
sciously for fifteen years for this type of investigation. He 
set to work to study the distribution and density of the various 
species of tsetse flies in relation to the vegetation which 
vsheltered them, and the paper cited above contained a wealth 
of interesting and valuable observations. 

Meanwhile, the gigantic problem created by the infesta- 
tion of large portions of the African dependencies by various 
species of tsetse flies, and the fact that the infested areas 
were increasing in size had become a matter of serious concern 
to the Colonial Office, but there appears to have been some 
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reluctance or difficulty in respect to financing a large-scale 
sdieme of research.. In 1919, however, the thin edge of the 
wedge was inserted by the appointment of Swynnerton as first 
Game Warden of Tanganyika Territory, his instrtictioiis being 
to study tsetse fly in addition to his other work. Gradually 
he gathered together other workers on the tsetse fly problem, 
and in 1929 the staff engaged on the study of tsetse fly was 
constituted a separate department under the title of the 
Department of Tsetse Research, with Swynnerton as Director. 

The aim of this research was to find methods of eliminat- 
ing and controlling tsetse flies, if possible, without recourse 
to destruction of game. Swynnei’ton threw himself into the 
task with tremendous enthusiasm, which, in spite of the 
formidable difficulties inherent in the undertaking and 
inevitable administrative friction at times, was little abated 
at the time of his death. The work of the Tsetse Research 
Department has not resulted to date in the opening up of any 
royal road to the elimination of tsetse fly. At the time of 
Swynnerton’s last visit to this Colony, early in the present 
year, he addressed, by request, meetings of the Trypanoso- 
miasis Committee (19th January) and of the Rhodesia Scien- 
tific Association (24th January), in which he emphasised the 
difficulties and complexity of the problem. Spectacular 
results from work of this nature are not to be anticipated. 
Each separate set of conditions constitutes a problem in itself 
and calls for close investigation. Even game reduction, which 
has proved so successful against Glossina moTsitans in 
Southern Rhodesia, is only applicable to a few’ species of 
tsetse. The work in Tanganyika has resulted in the acretion 
of a great amount of valuable information concerning the 
habits and life economy of various species of tsetse and 
metbods of control based on scientific knowledge bave been 
applied locally with success. One of tbe most promising 
metbods, wbieh is now to be tried out on a large scale, is the 
excluding of pass fires from suitable type of country, preli- 
minary experiments having indicated that morsitans at least 
tends to evacuate country which carries a relatively heavy crop 
of grass, if the latter is not burnt off seasonally. 

In 1936 Swynnerton published an imposing treatise under 
the title of “The Tsetse Plies of East Africa, A First Study 
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of their Ecology, with, a view to their Control/^ in the 
Transactions of the Eoyal Entomological Society of London 
(Nov., 1936). This consists of a compilation of existing know- 
ledge on the subject. 

He was awarded the C.M.Gr. in the Honours List at the 
time of His Majesty’s Coronation in 1937. 

Swynnerton was gifted with a most attractive personality 
and won the affection of all with whom he came into intimate 
contact. Many examples of his kindly thought for others 
could be given. If he loved wild things he also loved his 
fellow man. His bearing had a touch of old-world courtesy, 
which is not universal in modern, society. 

His love for natural history inspired his whole life. In the 
country around his home at Gungunyana he knew by name 
every plant, animal, bird and butterfly. A ramble with him 
through and around the Mount Selinda forest, or, in fact, 
through any part of the country, was pure enjoyment to 
anyone interested in natural history. He had a most reten- 
tive memory for the names of things, especially of trees and 
shrubs, in species of which Africa is so exceptionally rich. 
He was always finding objects of interest and recording obser- 
vations bearing upon particular theories, and he infected 
others with his enthusiasm. 

At Gungunyana Swynnerton planted many species of the 
forest trees outside the forest limits and established the fact 
that many of them were too slow in growth for practical 
afforestation purposes, although several, including the Red 
Mahogany {Khaya nyasica) and the Chirinda Redwood 
{Pygeum africanxLm) were promising, at least in the relatively 
humid climate of that locality. The forest was his great 
hobby, and he treated it like a favoured child. He preferred 
to call it by its Chindao name "^Chirinda. Whilst he was 
living at Gungunyana the portion which was inchxded in his 
farm was kept as a nature sanctuary. He never attempted to 
exploit its timber; in fact, he was perhaps too reluctant to 
allow even trees which were past their prime to he felled. He 
wanted nature unspoiled by the hand of man. He did, 
however, interfere with natural processes by attempting to 
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ciieck the daiixage caxisecl by the pai’asitic fig, probably Ficus 
natalensis, wlvi(‘li strangles and destroys so many of the fine 
forest trees. 

Swyiinerton was iiiueli troubled during his last visit to 
find that tlie little Blue Duiker (Cephalophus wonticola) was 
in danger of externiination in Ghirinda forOvst and that the 
bird fauna had been, greatly depleted by native depredations. 
He was anxious to secure co-operation between the three 
owners of land containing parts of the Ghirinda forest to 
enforce protection of bird and animal and took vsome steps in 
this direction W'-hieh were, however, not completed. This is a 
matter in which the State might well enforce its authority, 
because the Ghirinda forest is uniqiie in Southern Rhodesia, 
and together with its natural fauna should indubitably belong 
to the people. 

On the occasion of all his visits to his home Swynnerton 
only tore himself away through his strong sense of duty. He 
loved Gungunyana devotedly and was never as happy else- 
where. 

In 1908 Mr. Swynnerton married Nora Annie Geraldine, 
daughter of Mr. John Watt Smyth, of the Indian Civil 
Service. Mrs, S’wyniierton and their three sons — Roger, 
Brian and Gerald — survive him. (R.W.J.) 
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Annual Report of the 
Branch of Plant Pathology 

FOR THE TEAR ENDING 31st DECEMBER, 1937. 


By J. 0. F. Hopkins, D.Sc. (Loud.), A.I.C.T.A., Senior 
Plant Patliologist. 


Staff.—During tlie period January 1st to April 26tli tlie 
Senior Plant Patliologist was absent on vacation leave. 

From October 2nd to October 29t]i Miss A. L. Bacon, 
B.Sc., Professional Assistant, was absent on vacation leave 
and Miss M. W. Burton acted as typist. 

Movements.— On his return from leave the Senior Plant 
Pathologist visited the University of Pretoria in connection 
with research into maize diseases being carried out at that 
institution for the Government of Southern Rhodesia. 

Since the return of the Senior Plant Pathologist, 110 
visits have been paid to farms, sis to experimental stations 
and two meetings of Farmers’ Associations have been attended. 
The farms were situated in the following districts; — 
Umvukwes (29), Lomagundi (20), Eastern Border (36), Salis- 
bury (7), Mazoe (5), Marandellas and Bromley (6), Shamva 
(3), Rusapi (3) and Inyanga (1). 

CROPS. 

Tobacco. — The prolonged wet period early in the year was 
responsible for an abnormal development of leaf spots, which 
caused considerable damage to the crop. Brown spot 
[Alternaria longipes) was particularly severe in certain parts 
of Lomagundi, Glendale and Inyazura, doing much damage 
to tobacco grown on red soils, A certain amount of control 
was obtained by some growers who applied copper-lime dust 
to the plants in the field, but the position with regard to this 
disease is far from satisfactory. 
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Frog Eye (Cercospora Nicotianae) made headway in the 
first plantings, hut the early cessation of the rains fihecked the 
epidemic and the disease was kept under control later in the 
vseason by the usual priming methods, 

Ileports from most tobacco areas indicate that mosaic 
disease was not very prevalent. 

The rains were much delayed this season and few reports 
of diseases have so far been received. Seed-beds, generally, 
were remarkable for the almost complete absence of leaf spots. 
This may he attributed to the dry weather, more efficient 
spraying and the almost universal treatment of seed. 

Maize*— Cob rots due to Diplodia Zeae and Giberella 
Saubmetii caused heavy damage in most districts as a result 
of wet conditions. D, Zeae was unusually prevalent, in 
contrast to the previous season, when it was extremely rare. 
G, Saubinetiiy however, was common in both seasons. 

Two further cob-rotting fungi have been identified during 
the year, namely, Fmarnim vioniliforme, which is generally 
found in association with ear worm, and Giberella Fujikuroi 
var. subglutinanSi which has recently been shown to be a 
serious parasite in New Zealand. 

It is gratifying to report a steadily increasing use of seed 
dressings by maize growers, and a more general effort to 
dispose of infected trash early in the year. 

Wheat*— Losses due to stem rust [Puccmia graminu) are 
still causing* concern amongst growers, and in the Eastern 
districts a number of farmers are contemplating giving up 
wheat growing on this account. The reasons for such heavy 
infection are not clear, but the production of both summer 
and winter wheat on the same farm, with the consequent per- 
manent presence of uredo-spores, would appear to be one con- 
tributory factor. The fact, however, that newly introduced 
*‘rust resistant’’ strains remain resistant for two or three 
seasons and then break down suggest the presence of several 
physiologic strains of rust. Investigation into this phase of 
the trouble is proceeding. 

Further cases of loose smut {Ustilago Tritici) have been 
observed, and letters giving warning of the dangers of this 



ANNUAL BEPOKT OF BEANCH OF PLANT PATHOLOGY. 619 


disease have been sent to tbe growers concerned. Loose smut, 
wliicb is, so far, of rare occurrence in Rliodesia, cannot be 
detected in wheat seed by ordinary inspection, and it is regret- 
table that certain growers find it necessary to import their 
seed from territories where the disease is widespread. 

Stinking smut or bunt (Tilletia laevis) is of general distri- 
bution. Millers report its presence in considerable quantities 
every year, and that wheat rejected by the mill on account of 
smut infection is usually used by the grower for seed, without 
any preliminary disinfection. There does, however, appear 
to be a small increase in the number of growers who are adopt- 
ing seed treatment with fungicidal dusts. 

Apples.— Owing to the increase which is taking place in 
apple planting, it was considered necessary this season to 
commence a detailed study of the diseases occurring in the 
Colony, and to start spraying trials. From time to time in 
the past collections have been made of diseased material and 
a number of well-known fungi determined. Mildew, black 
rot, bitter rot, fruit cracking and several die-back diseases of 
world- wide distribution have been recorded, but their life 
histories and reactions to control measures under local condi- 
tions are unknown. Field observations this season indicate 
that the Rome Beauty variety is highly susceptible to mildew, 
especially at elevations below 4,000 feet, and that White 
Winter Pearmain is very susceptible to die-back. Several 
varieties, including Cox^s Orange Pippin and Blenheim, are 
severely affected by bitter pit, and their successful commercial 
production at any but high elevations is doubtful. 

Little attempt, except for one combined fungicidal and 
insecticidal dormant spray, is made by growers in general to 
control diseases, although there are a few notable exceptions, 
and, until more is known of the effect of spray fluids on the 
trees in sub-tropical summer rain areas, general recommenda- 
tions cannot be made. A conservative combined insecticidal 
and fungicidal schedule has, however, been published, which 
it is hoped will be elaborated when the results of this yearns 
spraying trials are known. 

Strawberries.— The production of the excellent ‘Wumba’’ 
variety of strawberry in the Umtali district has been decreas- 
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iiig for several seasons, reports indicating that imcontrollahle 
mildew was tlie principal reason for crop failures. 

Tliis season it was found possible to visit the Vumba area 
and make investigations. Mildeiv was undoubtedly present, 
but another and more general trouble appeared to have been 
mistaken for mildew damage by most growers. The affection 
is characterised by the stunting of plants, and distortion and 
diminution in size of fruit, accompanied by speckling and 
crinkling of leaves. The symptoms are strongly suggestive 
of a virus disease and may, in fact, be those of strawheny 
^ 'crinkle,’^ but no time is available for detailed investigation. 
If the trouble is due to a virus, which would he transmitted 
in runners, then the failure of the ^^Vuinba^^ strawberry is 
easily explained. 

Tomatoes,— Inspections of commercially grown crops have 
been made wherever possible for the detection of spotted wilt. 
So far this disease has not been recorded in Rhodesia and its 
introduction would be a serious menace to the tobacco indus- 
try. vSeveral virus diseases have been observed, however, 
including ‘hunchy top’’ and mosaic. 

An undetermined virus disease, which may be American 
^^streak,” has been sent to England for report. It is trans- 
missible to tobacco, causing severe necrosis of leaves and stems 
and eventual death of the plant, 

ROUTINE. 

Greneral. — Whilst the Senior Plant Pathologist wtxs absent 
on leave, a complete revision of the pathogen and host card 
indexes was made by the Professional Assistant. All records 
were checked wdth the herbarium and accession book, and the 
whole arranged under botanical instead of common-name 
headings. The mycological records have noxv assumed such 
large proportions that the use of common names for hosts was 
leading to confusion. Also, the herbarium has been re- jacketed 
under botanical generic headings. 

An economic card index giving summarised details of 
diseases and their control has been commenced and is used 
for standard recommendations to correspondents. 
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During tte year the mycological collection of the late 
Mr. Fred Eyles was kindly presented to this branch by the 
trustees of the Queen Victoria Memorial Museum. The speci- 
mens have all been examined, checked and added to the 
herbarium. 

The records from the Eyles collection, together with 190 
further records, kindly supplied by the Principal Plant 
Pathologist of the Union Department of Agriculture, have 
been entered in the apporpriate indexes, and two lists, one a 
revised list of plant diseases and the other the first list of Rho- 
desian fungi, have been prepared for publication. 

Legislation.—Matters under consideration during the year 
included prohibition of importation of vegetative parts of 
plants known to be hosts of the spotted wilt virus, of bulbs 
and rooted plants from Citrus canker areas, and of all species 
of Ofuntia, A test of the practicability of certification of local 
potato ^‘seed^^ was also arranged at the request of the Potato 
Pool Board. 

Publications.—The following articles were published 
during the year : — 

In the Rhodesia Agricultural Journal — 

^ ‘A Programme for the Control of Diseases of Apple Trees 
in Southern Rhodesia/^ August issue. 

‘"‘Seasonal Notes on Tobacco Diseases 10. 

Precautionary Measures in Seed-beds. October issue. 

In the Bulawayo Chronicle ^ September 1st — 

“Seasonal Notes on Diseases of Garden Plants. 

Botany.— The Professional Assistant has devoted a con- 
siderable amount of time to determining, mounting and 
recording botanical specimens collected by officers of the 
Department or members of the public. 

Plant Protection Propaganda.— An entirely new exhibit was 
this year put on the Salisbury Agricultural Show in an 
endeavour to interest the public in the diseases of miscel- 
laneous crops and garden plants. As a result of numerous 
enquiries which followed, free samples of spray materials, 
such as colloidal sulphur, and special types of spreader which 
it is desired to popularise, were sent to interested growers. 
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LABOEATOIty.— Oat;> Imndred and eiglity-&ix lotR of 
material liare been received for diagnosis and report vsiuce the 
beginning of May, from wliicdi thirty-Beven diseases have been 
ntnvly recorded in the Colony. ’New records of interest are : — 
\^irns disease of tomato, prohably ^‘American streak^’; mosaic 
and rust {Keulineola Fid) of fig, mildew [Kr^isiphe gmmivnu) 
of wheat, mildew {Eri/siphe Polygoni) of lupins, die-back 
{Fusarimn mihnoTiim ) of carnation, black rot {Physalo$fom 
obtnsa) of pear, die-back (HaplosporeUa Mali-P, ohfmsa) and 
sooty blotch {Gloeocles pomigena) of apple, anthracnose 
{Gloeosporkim f venefAtm) of wild bramble, black rot {Phoma 
sp. nov.) of paw-paw’’, boron deficiency of citrus, ^^yellows’^ 
(virus) of celery, rust (Phragmidinm cUsciflorum) of rose, cob 
rots {Fmafimn monili forme and Giberella FujiJmroi var. 
s'lihglutinans) of maize, damping-off {Pythium ultimum) of 
tobacco, leaf vspot (CoUetotrichum. CamelUae) of camellia, 
mildew {Phyllactinia corylea) of phlox, root rot (Sclerotium 
Rolfsii) of pansy, halo blight {Bacterium medicaginis var. 
phaseolicola) of French beans, leaf spot {Catacauina Ptero- 
carpi) of Pterocarpus angolensu and ^'hollow heart’’ of 
potato. Perithecia of sooty naould (Capnodium saliciniim) of 
Citnis were found for the first time. 

The material received this year has covered a very wide 
range of host plants, which accounts for the large number of 
newly recorded diseases. In the majority of casevS it was 
possible to recommend control measures confidently, but in 
some instances investigation of the particular disease under 
local conditions will be necessary before definite advice can 
be given. 

A large amount of diseased apple material was received, 
which necessitated much cultural work besides microscopic 
examination. These duties were undertaken hy the Profes- 
sional Assistant, who has obtained six fungi in ptire culture. 
These include Phomopsis Mali, Yalsa leucostoina, Coniothe- 
cium chomatosporum, and HaplosporeJla Mali. 

The Professional Assistant has also collected and 
examined cob rots of maize and has isolated in pure culture 
Diplodia Zeae, Giberella Sauhinetii, Fusariuvi monili forme 
^ ^ sub glutinans, the last two not 

having been found in the Colony before. The cultures wei'e 
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all dispatched to Pretoria University to be used in the 
‘^Diplodia” investigations being carried out there. 

The use of ultra-violet light for the detection of 
^’^Diplodia’’ contamination of maize meal was tested, but the 
method was found to be unsatisfactory. 

Fructifications of Agaricaceae collected by the Forestry 
Branch near pine plantations were sent in for report as to their 
being connected with mycorrhiza. The material has been 
preserved and sent to Kew for specialist determination. 

Cultures of legume nodule bacteria have been bulked up 
and maintained for the Agriculturist and determinations made 
of cheese moulds for the Chief Dairy Officer. 

Facilities were afforded to Mr. G. E. Bates for the study 
of fungi isolated from citrus, and acknowledgement is made 
of reciprocal courtesy from the British South Africa Company. 

EESEAECH. 

Wheat.— Collections of stem rust (49) from different parts 
of the Colony have been made and sent to Professor Verwoerd, 
at Stellenbosch, who has kindly volunteered to determine the 
physiologic strains present. Grateful acknowledgement is 
made of this offer. 

Investigation of the so-called /'blue ear’’ disease was 
commenced, but has had to be shelved owing to pressure of 
work in other directions. Preliminary examination revealed 
the presence of a species of Fusarium in the crown roots of 
affected plants, but an undetermined fungus is present on the 
glumes of diseased ears. It was shown that the disease is not a 
manifestation of rust infection, as suggested by some growers- 

Apples.— The majority of time available for research work 
has been devoted to a survey of apple diseases. As reported 
above, the Professional Assistant has isolated six fungi, the 
reactions of which to various varieties of apple trees and fruits 
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slie is stiidyiBg hj means of inoculation trials. This infor- 
mation ivs essential for the formulation of suitable control 
measures. 

Field and laboratory examination of mildew has sliown 
its life history to be similar to that reported from elsewhere. 
Spraying trials have been kindly undertaken by Mr. IT. 
Storey, of Frogmore Estates, and Captain R. von Broembsen, 
of Rusapi, and are progressing satisfactorily. 

Maize,— A series of projects to determine the behaviour of 
cob rotting fungi in compost and kraal manure have been 
drawn up in conjunction with Professor Hector, of Pretoria 
Universtiy, and reports indicate that good headway is being 
made. 

Peas.— Early in the year work was commenced on breeding 
a mildew resistant, marrowfat pea, which could be grown 
during the summer months. 

Nine commercial varieties were planted and cooking tests 
made on them all by the Professional Aassistant. Nineteen 
selections were made for palatability as well as mildew 
resistance, and a further generation raised. Most of the 
progeny were discarded owing to unsuitability of type or 
flavour, and single plant and mass selection made of the 
remainder. 

Beans.— Seven varieties of French beans, reputedly 
resistant to '"‘halo’* blight, and an anthracnose resistant strain 
have been obtained from the Union and Britain. 

Acknowdedgement is made to Mr. L. Ogilvie, of Long 
Ashton Research Station, Bristol, and to Dr. V. Wager, of 
the Union Department of Agriculture, for their kind 
assistance. 

The beans have been planted for test under local condi- 
tions, but are not sufEciently advanced to be reported upon. 

Paw-Paw.— A black rot of paw-paw fruit has been found to 

dixe to a new species of Phoma, Inoculation tests have 
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proved tlie patlienogenicity of tlie fungus and a description of 
the disease and organism has been prepared for early publica- 
tion. Control was obtained by Bordeaux Mixture spray. 

Tomato,— A virus disease similar to the American 
^ ^streak” has been investigated. When transmitted to tobacco 
it caused severe vein and spot necrosis followed by wilting and 
death of the plants. Specimens have been sent to England for 
specialist report. 

Delphinium — A disease, suspected to be due to a virus, 
which causes mottling of leaves and fasciation and distortion 
of the flowering spike has been investigated. Attempts to 
transmit it to tobacco and tomato have failed, so that the 
original fear that the spotted wilt virus might have been con- 
cerned does not appear to be justified. 




626 


TUB RHODESIA AGBICHI.TtrH,AD JOBRNAB. 


The Detection and Prevention 
of the Diseases of Stock in 
Rhodesia. 


By L. E. W. Bevan, M.E.C.V.S., late Director of 
Yeterinary Research. 


[Note. — The following notes on the detection and prevention 
of the diseases of stock in this country were contributed 
by Mr. Bevan and appeared in this Journal in 1911. They 
appear to be as useful to-day as they were then, and are 
reproduced at the request of some of our readers. — 
Editor.] 


In Rhodesia where diseases so often run a rapid course, 
and where epidemics, insidious at first, quickly assume alarm- 
ing proportions, it is of the greatest importance that every 
stock owner should learn to detect, and, as far as possible, to 
arrest disease at its onset. 

To do this he must recognise that the border-line between 
health and disease is often so ill-defined that it is only by 
becoming intimately acquainted with the habits and 
appearance of his stock at all times that he can hope to detect 
any transition from normal to abnormal.. He must therefore 
train his powers of observation by a regular and systematic 
examination of his animals, commencing with the herd or 
flock as a whole and narrowing down to the individual. 

Such an examination of a number of animals must neces- 
sarily be tedious and incomplete at first, but with practice and 
system it will become easy, rapid and exact, and, in time, will 
be performed almost sub-consciously. The careful stock owner 
will cast his eye over his animals early in the morning before 
they leave the stable or kraal, for it often happens that sick 
animals look their worst after the cold or discomforts of the 
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night when they have been for some time without food or 
water. When they are turned out to graze and as they return 
at night, he will closely watch them, paying particular atten- 
tion to those that come last, for it is generally among the 
stragglers that those which are sick are to be found 

When at ‘pasture his attention will be quickly attracted 
by any one of the following indications. His eye will be drawn 
to the animal which remains apart from the rest, is con- 
tinually lying down when the others are standing or vice 
versa, assumes an unusual attitude, lags behind when the 
troop is moving, walks lame or with an unsteady gait, does 
not feed when the others are grazing, has a morbid or depraved 
appetite or unusual thirst, appears dull, nervous, vicious or 
restless, has a dry or ‘^staring’’ coat, or appears thinner, 
weaker or less thrifty than the rest of the herd. 

Among draught animals he will note any unusual 
sluggishness, dullness, weakness, excessive sweating, difficulty 
in breathing or irregularity in the manner in which the work 
is performed. 

Any of the above indications are the ‘^danger signals^ ^ of 
disease and should be followed by an examination of the 
suspected animals at close quarters ^ The observer should not 
approach so hastily as to alarm or disturb the animals, but 
should quietly and unostentatiously make his way up to it, 
carefully watching for any signs which may be afforded by 
it in its natural condition. Much information may also be 
obtained from the stable door. At- this time some special 
attention should be given to the behaviour, attitude and 
appearance, the carriage of the head and ears, facial 
exprevssipn, general condition, state of the coat, character of 
breathing, whether ruminating — in the case of cattle and 
sheep— manner of voiding excreta, character of fseces and 
urine, and the presence of unusual discharges from mouth, 
n’ose or eyes. 

Next the animal should be approached and secured as 
quietly as possible and a careful and minute easamination 
should be made in a thorough and systematic manner. 

While it is generally possible to manipulate horses, mules 
and cattle are more difficult to handle and may need some 
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metliocl of restraint. Mules are more often easy to manage 
in ba'idles with blinkers than with simple head-stalls. For 
such, purposes a, crush-jwn is in this country almost a necessity 
on eA'eiy farm. This coiivsists of an enclosure made of stout 
sniootli wood, having two sides about eight feet long, four and 
a half feet high, about two and a half feet apart, running 
parallel with each other. The sides may be closer together at 
the ground and, indeed, need be only two feet apart at the 
top, but the above measurement may be found convenient as 
long horned cattle can enter without discomfort. At each 
end slip-rails are placed at right angles to the sides and at a 
distance of two, three and four feet from the ground. The 
box-like enclosure thus formed is approached by two con- 
verging sides forming a V shape ‘^race.’^ This structure may 
with advantage be situated at the exit of the kraal and the 
cattle may pass through it regularly, in this way becoming 
accustomed to it. When necessary, the front cross-bars 
having been inserted, the animal is run in as usual and the 
hind bars quickly pushed across behind it so that it is held 
prisoner in the If the crush is constructed wider than 

2 ft. 6 ins. there is a danger of the animal trying to turn and 
thus injuring itself. 

The uses of a crush-pen are unlimited ; animals secured in 
it can be handled quietly and quickly, they can be sprayed 
or hand dressed, medicines can be given to them, operations 
may be performed upon them, they may be minutely examined 
and their temperatures can be taken with impunity by the 
operator. In dealing with epidemics, where a number of 
animals have to be handled, a crush-pen is almost an essential, 
and it behoves every farmer to erect one, not only to enable 
him to handle his stock at all times but to facilitate the imme- 
diate and minute examination of his animals when contagious 
disease has broken out amongst them. The failure to take 
this simple precaution has frequently resulted in considerable 
loss of valuable time in which preventive measures might have 
been put into operation. 

It is to be remembered that in order to arrive at a correct 
idea as to the state of an animal under exami.nation, one must 
tiy to avoid giving rise to an unnatural condition by chasing 
and rough-handling, thereby causing excitement or nervous- 
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ness. While gaining the confidence of the patient by hand- 
ling, patting and stroking, note should be taken of the external 
body tempemture, as indicated by the relative heat of the 
general surface and extremities (ears, horns, nose, legs and 
feet). In a state of health these present a uniform sense of 
warmth, but in disease are liable to considerable variations in 
temperature. In this way information may be gained as to 
the state of the heart and its power to drive blood through 
the system. The extremities being the first to suffer from any 
loss of power (vis a tergo) are proportionately colder than the 
parts nearer the heart. In some cases it may be noted that 
the extremities are ^‘deathly cold” while the body is bathed 
in a cold sweat, a condition which often indicates heart failure 
and oncoming death. In fever and in some nervous conditions 
the surface temperature may be elevated, while in anaemia, 
collapse, and some wasting diseases, it may be reduced. 

The usual indications of inflammation are heat, pain, 
redness and swelling, but in veterinary patients it frequently 
happens that the increased heat of the affected area is the only 
appreciable symptom. These localised areas of increased 
temperature are of great value in diagnosis. Thus lameness 
due to an injury of the foot, sprain of a tendon or joint may 
sometimes be detected by the unusual heat in these parts ; such 
estimation being based upon a comparative examination of 
suspected parts with others considered to be normal. 
Differences in external body temperature are sometimes so 
slight as to be almost inappreciable when using the palm of 
the hand ; it is often advisable to apply the back of the hand 
where the skin is less coarse. And it must be remembered 
that warmth is often imparted by excessive handling. Some 
specific diseases are associated with increased heat of the 
parts involved, as for example, fever of the feet (laminitis), 
rheumatism, etc. 

At this stage it may be well to remark the coiidition of the 
shin and the coat of the animal. In the healthy subject the 
hair should be soft and oily and should lie smoothly, but in 
animals suffering from fever or loss of condition arising from 
many causes, such as worm infestation or parasitic invasion 
of the blood (plasmosis, fly-disease) the hair becomes dry and 
brittle and the coat appears dull, staring and dusty. Some 
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of tlie tidv-borae diseases of animals in this country are 
accompanied by an unhealthy condition of the skiuj which, 
again, appears to be particularly favourable to ticks— a most 
'unfortunate association between cause and clfect. In a healthy 
animal the skin is easily pinched into a fold and moves freely 
upon the ribs, while in sickness the animal may be ^Ixide- 
bound. One should examine the skin for such conditions as 
mange, scab, ringworm and tick infestation. 

Examination of Eyes. — A clear bright eye is indicative of 
health and must be distinguished from the glassy lustrous eye 
associated with fever and pain. A dull appearance is some- 
times given to an animal by the swelling of the tissues round 
the eye, as for example, in African Coast Fever and Redwater 
in cattle, and Biliary Fever of the horse. In the ‘‘dik-kop’’ 
form of horse-sickness a swelling may replace the hollow 
situated between the eye and the base of the ear. 

Discharge from the eyes is present in some infective 
diseases and is, as a rule, milateral from both eyes). A 
discharge from one eye is generally caused by some local 
irritation. 

Opacity of the cornea or transparent horny membrane 
comprising the forepart of the eye, may be caused by injury, 
but is often met with in specific diseases, tsetse-^ 

disease. 

Some forms of opthalmia are very infectious, and not only 
should the first cases be detected early and treated, but means 
should be taken to prevent the spread of the disease to 
in-contact animals. This is specially the case in the eye 
disease so common among calves. Some forms of opthalmia, 
if not actually transmitted by flies are aggravated by them, 
and in equines it is advisable to protect the eyes with fly- 
fringes at those times of the year when insects are most 
aggressive. Further, the tears and inflammatory discharges 
should not be allowed to accumulate around the eye, since 
they appear to attract flies, which may eventually give rise 
to bad sores at the corner of the eye and along the tear tracts. 

The conjunctiva should he examined. This is the mucons 
membrane the inner aspect of the eyelids and reflected 

on the f^ont of the eye-ball. It also covers the cartilaginous 
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body at tbe inner angle of tbe eye, known as tlie ‘"membrana 
nictitans^’ or baw. In tbe liorse an examination may be made 
by everting tbe eyelids with tbe thumb and index finger. By 
using tbe index finger for tbe upper lid and gently pressing 
tbe everted lid inward and forward into tbe socket of tbe eye, 
tbe baw is pushed over tbe ball of tbe eye and can be 
examined. In tbe ox a good view of tbe conjunctiva may be 
obtained by simply taking bold of a born and tbe nose and 
drawing tbe bead to one side. The Colour of tbe conjunctiva 
should be compared with that of other mucous membranes, 
and is of immense diagnostic value, inasmuch as it serves to 
determine tbe quantity and quality of tbe circulating blood. 
In this country the importance of tbe indications to be thus 
obtained cannot be over-estimated. Tbe normal colour of tbe 
conjunctiva of a healthy animal must be learnt by practice 
in order that deviations from normal can be detected and 
interpreted. It may be described as a pale rose-colour in 
equines, while in bovines it is rather paler than in other 
animals. A careful examination of both eyes should be 
made to guard against mistakes, and the colour should be 
compared with that of tbe lining membrane of tbe lips, gums 
and tongue. Tbe colour of tbe conjunctiva is influenced by : -- - 

1. Tbe quantity of tbe blood in the system. 

2. Tbe quality of tbe blood in tbe system. 

3. Tbe distribution of the blood, depending upon tbe 
state of the heart and vessels. 

A fole or ancemic colour indicates [a) that tbe quantity of 
tbe blood in tbe animal is less than normal, or (&) that tbe 
blood has not its normal quota of blood cells, or (c) that tbe 
blood cells are deficient in colouring matter. 

The membranes may become suddenly pale, as from great 
loss of blood caused by external or internal bsemorrbage. 

Tbe condition known as ancemia is frequently met with in 
animals in this country, and is brought about by many circum- 
stances, such as deficiency of food, or the action of minute 
parasites in tbe blood stream, causing a diminution in the 
number of or actual mechanical destruction of tbe red-blood 
cells (as in fly-disease, plasmosis). It may also be due to tbe 
presence of larger parasites, such as intestinal worms, which 
live at tbe expense of their host. 
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A condition of deficiency or poverty of the blood 
frequently results in the escape of the flxiid elements into the 
various body cavities, such as the heart-sac, the chest and 
abdominal cavities (dropsy, ‘^pot-belly’'). The transuded 
fluid may also gravitate into the dependent parts, collecting 
under the skin or causing swelling of the limbs. The ‘‘tick 
fevers’^ of calves are frequently characterised by a pendulous 
condition of the skin between the jaws, which is often an 
indication of worm infestation in sheep. 

The condition known as jaundice is characterised by 
yellow discolouration of the membranes and tissues, the 
varying shades of yellow being very well marked in the con- 
junctiva. This discolouration is due to an abnormal amount 
of bile-colouring matter circulating in the blood, which may 
be derived from (a) dissolution of the red blood cells, as for 
example, in diseases caused by blood parasites, e.y., redwater 
of cattle, biliary fever of the horse, etc. ; (fe) reabsorption 
following the accumulation of bile in the liver as the result 
of some obstruction to its escape into the bowel. Various 
phenomena accompany jaundice, such as indigestion, consti- 
pation, clay-coloured faeces, general dullness and unthriftiness. 
When jaundice is associated with anaemia the membranes vary 
in colour from lemon yellow to ochre; when the membranes 
are, at the same time, congested or inflamed the yellow is 
masked and all shades of colour from salmon to brick-red are 
met with. 

An increased fedness of the membranes may be a tem- 
porary condition due to (1) over-excitement, or (2) to 
diminished power of the circulatory system, or (3) may 
indicate a depraved state of the blood which may be deficient 
in oxygen or may contain toxic materials. In those diseases 
which are caused by the invasion of the blood by micro- 
organisms this is frequently met with in the last stages, e.y., 
horse-sickness, African Coast fever. A congested condition of 
the conjunctiva may also be present when mucous membranes 
in other parts of the body are inflamed, as for example, in 
inflammation of the bowels. 

{T o he continued.) 
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Report of the Chief 
Animal Husbandry Officer 

FOR THE TEAR ENDING 31st DECEMBER, 1937. 


By A, E. Chief Animal Husbandry Officer. 


Cattle Industry —The progress made in the cattle industry 
last year was maintained during the 12 months under review- 
The World Trade in beef improyed considerably and this 
Colony benefited from the better prices ruling overseas. 
According to present indications satisfactory prices for cattle 
should be maintained in 1938. The efiects of the 1933-34 
droughty which are now making their presence felt in the 
shortage of mature cattle for marketing, and the increased 
demand for slaughter cattle in the Iforth will, however, 
probably result in a decreased number of cattle for export in 
1938. 

The general condition of the cattle in the Colony has been 
very good during the year. Matabeleland has had an excep- 
tionally good season. There was a general set-back in the 
latter part of the year owing to the lateness of the rains, but 
the rains in December have already led to much improvement 
in the condition of the stock. A larger number of chillers, 
probably between eight and ten thousand head, a considerable 
proportion of which graded ^‘Imperial,’’ were exported ^^off 
the grass’^ with practically no supplementary feed. This is 
the largest total of grass-fed chillers since 1934. 

Despite the very favourable season up to October, the 
wintering of cattle proved an acute problem in Wevstern 
Matabeleland and in parts of the Midlands owing to the late- 
ness of the rains. Heavy losses occurred on some properties 
which were over-stocked or where insufficient provision had 
been made for winter feeding. It is commonly said that 
‘^cattle do not do as well as they used to,^’ or that ^^the winters 
are becoming longer.'^ These statements are true in part, and 
it must be realised that the ctimulative effects of over-stocking, 
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tlie drjdng out of the vleis, the greater inroads of internal 
parasites — the one leading to the other— must he met hr better 
sj'Stems of veld management and a greater provision of winter 
feed if the cattle indiiatry is to progress further. 

Chilled Beef»— The prices for chilled beef continued to rise 
during 1937. The average gross price realised per consign- 
ment during the last three months in this year was approxi- 
matel}^ 4.4d. per pound as compared with 3|d. per pound for 
the corresponding period in 1936. The rise in the value of 
hides and hy-pro ducts has also been an important factor in 
strengthening the market. The quality of chilled beef exported 
during 1937 was generally satisfactory. The average age of 
the cattle exported was lower than in the previous year, though 
a good proportion of mature bullocks still come forward. 

During two periods of the year, however, the average 
quality of the consignments exported was not good. These 
periods occurred in June and July, when the best grass-fed 
cattle had been exported and stall-fed cattle were not yet 
available in quantity, and during November and December 
when the supply of ^ ^stall-feds’^ had been exhausted. The 
latter gap was partly accounted for hy the late season, hut in 
the future more definite arrangements should be made to 
maintain a uniform supply of cattle during these periods. 

Satisfactory reports on the beef exported have been 
1 ‘eceived. The demand for Bhodesian beef is improving and 
it seems now to have fonnd a definite place in the market. 
Considerable further improvement is called for, however, in 
regard to age in the cattle expoi*ted fi'om this Colony. 

The condition of the beef on arrival was not always satis- 
factory and improvement must be made in this connection 
also. The reports of Colonel T. D, Young, the Veterinary 
Advisor to this Department in the United Kingdom , have been 
of much value in drawing attention to this aspect of the work. 

The Senior Animal Husbandry Officer in Chai'ge of the 
Bhodes iCatopo Estate made an extensive tour of investigation 
throughout North and South . America and the United 
Kingdom during the year. His report on conditions in South 
America, together with the investigations which he made at 
SpithMd in co-operation with the London Agents and staff, 
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Ixave been of great value in defining definitely tbe causes of 
the unsatisfactory condition of some of the Rhodesian chilled 
beef on arrival in the United Kingdom. 

Chilled beef was graded during the year into ‘‘Iniperiar^ 
and “Standard’ ' grades. The average difference in the gross 
price realised between these two grades was less than |d. 
per lb. This margin is not sufficient to cover the difference in 
the cost of production between these two grades of beef. It 
is considered that one of the chief reasons for such a small 
difference in price is that it has not been possible, on account 
of the limited number of young bullocks available, to exclude 
the mature, heavy, well finished bullock from the “Imperiar’ 
grade. The inclusion of these older bullocks tends to bring 
down the general level of the prices for the whole grade. More 
young bullocks are now coming forward, and it should be 
possible in 1938 to grade more strictly for age in the Imperial 
grade. It is then anticipated that the producer of the young 
bullock which grades “Imperial” will secure a relatively 
better return for his feed and progressiveneess than he does at 
present. 

The experimental work at the Rhodes Matopo Estate has 
demonstrated that a saving of 12-18 months in the age at 
marketing can be effected by providing a limited amount of a 
protein supplement for the young stock during the winter 
months. Where this cannot be done, this Division has 
advocated strongly the selling of the weaners before they lose 
their condition, to feeders who are in a position to keep the 
cattle growing. 

The idea of selling weaners is a new one to most producers 
in the Colony, but in it probably lies one of the main oppor- 
tunities for improvement for the industry. 

This Division has been active in propaganda work to 
encourage the sale of young stock. Demonstrations and 
experiments have been arranged to determine the commercial 
value of these cattle, and it is hoped to organise the sale of a 
number of suitable Matabeleland weaners to Mashonaland 
feeders early in 1938. 

The supply of the heavier type of store bullock, to which 
the local trade is accustomed, is altogether inadequate and 



636 THE EIlODEvSIA AGRICTJLTUKAL JOURNAL, 


likely to become more so. Once bullocks reacli this stage, 
most ranclxers find it more profitable to fatten them themselves 
rather than to sell them at the prices which Mashonaland 
feeders are prepared to pay at present, ’’.this shortage of 
heavy feeders will lead the maize giwer to show a greater 
interest in the inircliase of weaners and young stores to the 
eventual advantage of the whole industry. In this connection 
it is encouraging to note that some of the larger maize growers 
are now purchasing sand veld farms on which to grow out 
young stock as well as to breed their own young steers. 

Prices Paid for Ohillers.—The guaranteed scale of prices 
for chillers for export in 1937 was as follows : — 



“Impenal” 
per 100 lbs. 
dressed weight. 

^‘Standard” 
per lOO lbs. 
dressed weight. 

April, 1937 ... 

... 25/6 

22/- 

May, 1937 

... 25/6 

22/- 

June, 1937 ... ... 

... 26/- 

22/6 

July, 1937 

... 26/6 

23/- 

August, 1937 

... 27/- 

23/6 

September, 1937 .. 

. ... 27/6 

24/- 

October, 1937 

... 28/- 

24/6 

jSToveniber, 1937 ... 

... 28/6 

25/. 

December, 1937 ... 

, ... 29/- 

25/6 

January, 1938 ... 

... 28/- 

24/6 

February, 1938 ... 

... 26/6 

23/- 

March, 1938 

, ... 25/6 

22/- 

April, 1938 

... 25/6 

22/- 


In the latter half of the year an alteration was made in 
the terms of the annual purchase agreement for the purchase 
of cattle with the Rhodesian Export & Cold Storage Company 
and consequently the Company paid prices in excess of those 
guaranteed. 

Frozen Beef. — 11,421 head of cattle were exported as frozen 
beef during 1937. The bulk of these cattle were utilised for 
the Italian contract, but small quantities of frozen beef were 
also marketed at a fairly satisfactory price in the United 
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Boneless Beef.-— 12^700 head of cattle were slaughtered for 
boneless beef in the course of the year. The export of these 
cattle had a stabilising effect on the local market for mediums 
and compounds. 

Owing to the rise in price for hides and by-products the 
Company paid very reasonable prices for this class of cattle 
with the assistance of an export bounty of only :|d. per lb. 
dressed weight. 

Extract of Beef.— Messrs. Liebig’s Company at West 
I^icholson slaughtered 26,599 head of cattle for the manufacr 
ture of extract of beef and other beef products in 1937. The 
operations of this Company are unobtrusive and continue to 
be of considerable value to the country in affording an outlet 
for the cattle in the quarantine areas and also for inferior 
stock. 

Bounties on Export.— The system of bounties on beef 
exported was continued during the year. The respective rates 
of bounties have been published in Government Notices Nos. 
162, 387, 402, 627 of 1937. 

Expropriation of the Bhodesian Export and Gold Storage 
Company.— Towards the end of the year the decision was made 
to expropriate the Rhodesian Export and Cold Storage Com- 
pany and to place the management under the control of a Cold 
Storage Commission. 

Johannesburg Market.— 4,305 head of cattle were exported 
to Johannesburg during the year. The trade was interrupted 
from the 5th January to the 27th April by veterinary restric- 
tions. Towards the end of the year, however, the prices on 
the Johannesburg market proved very attractive to producers 
in this Colony. As a result, the Rhodesian Export and Cold 
Storage Company found it very dijficult to obtain chillers in 
Mashonaland for export overseas at the prices guaranteed in 
the Agreement. If the Company had not made arrangements 
to feed large numbers of bullocks, under its own supervision, 
it would have found it very difficult to obtain sufficient 
bullocks to maintain a reasonable volume of chilled beef for 
export overseas in competition with the Johannesburg market. 
The situation is unsatisfactory and the present export tax is 
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not adequate to prevent tlie sale of chiller bullocks in the 
Union. The Johannesburg market has tended to place a 
premium on the heavy, fat biilloclus to the disadvantage of the 
younger bullock on which the vital export depends, and this 
.competition from the South should be controlled in the 
interests of the industry. 

The same problem is likely to confront the new Cold 
Storage Commission. It has been suggested that the export of 
cattle from this Colony to other territories in South Africa 
should be controlled by one body. It has been proposed that 
such an organisation would pay reasonable prices for cattle so 
exported but would not take ^^cMlIers^’ if the supply of them 
for export was insufficient. The vital export trade in chilled 
beef would consequently receive first preference and any profits 
made by the organisation on South African markets would be 
used to stimulate the chilled beef trade. 

Local Market,— The local market was maintained at a very 
satisfactory level throughout the year. Towards the end of 
November prime beef fetched as much as 50/- per 100 lbs. 
dressed weight on the local market, a level which has not been 
touched for many years, 

Purebred Breeding Cattle.— The breeders of pedigree cattle 
had a satisfactory year on the whole. More confidence in the 
future of the industry is now being sliowm. The sale of bulls 
in 1937 was good, and in several eases breeders have already 
sold part of the crop of bull calves, which normally would 
not have come on to the market until June or September, 1938. 
A further improvement in the demand for bulls is likely to 
reveal a serious local shortage. It has been estimated that it 
would require an annual supply of 3,000 hulls for the next 
five years to effect a radical improvement in the quality of 
the bulls in use. 

As less than 500 pure bred bulls of good type are produced 
annually in the Colony it wilT readily be appreciated that 
there actually is a very serious potential shortage of bulls, 
though the demand at present does not far exceed the number 
produced. 

Statements are often made that there has been a general 
deterioration in the quality of the stock in the Colony during 
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the last 10 years. While this generalisation is undeniably 
trne as far as the beef breeds are concerned, the deterioration 
has been arrested to a considerable extent during the last two 
years. The improvement in the cattle market has encouraged 
cattle producers to take more interest in their cattle, and one 
direction in which this interest has had a marked effect is in 
the feeding of young stock, which has resulted in considerable 
improvement in the quality of many herds. It is well that 
such improvement in the feeding and management conditions 
should precede the use of finer bred bulls in these herds. 

Livestock Improvement Scheme. — The following table shows 
the number of applications for, grants received and approved 
under the Livestock Improvement Scheme for the three years 
1935, 1936 and 1937, over which period a total sum of £8,500 
has been made available. During the current year, and in 
addition to the number of applications shown, numerous 
enquiries were received which, however, were not followed up 
by definite applications owing to the funds being fully com- 
mitted to earlier applicants. 


Year. BULLS. RAMS. ^ BOARS; 

No. of No. of No, of 

applications. applications. applications.' 

Received. Approved. Received. Approved. Received. Approved. 


1935 

241 

175 

90 

71 

18 

5 

1936 

218 

109 

31 

12 

25 

9 

1937 

200 

134 

63 

57 '■ 

13 

8 

Totals 

659 

418 

184 

140 

56 

22 


Of the 200 applications for grants in respect of cattle 
received during 1937, 134 have been approved, 26 refused and 
9 withdrawn by the applicants, whilst 31 are being held over 
for further consideration in the event of approved applicants 
to whom the available funds are committed not utilising their 
grants within the time limit in their respective cases. 

Tip to the time of writing this report grants have been 
paid to 96 of the 134 approved applicants to assist them in 
terms of the scheme towards the purchase of 114 bulls and 1 
heifer: These animals were of the following breeds : — 
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Aberdeen Angus 

Hereford 

Friesland 

Africander 

Red Poll 

Shortliorn 

Sussex 

Guernsey 

Horth. Devon 


31 

22 

20 

12 

9 bulls and 1 heifer. 
8 
7 
3 
2 


During the last three years certain undesirable features 
in connection with the administration of this Scheme have 
developed which, to a certain extent, tend to nullify some 
of its great benefits in other directions. 

Many farmers seem to have grown to regard these grants 
as a right and, if they are not made to them, do not buy good 
bulls no matter how urgent the need for them. When funds 
for the year are exhausted, they delay the purchase of a bull 
or bulls to the next financial year when funds may be 
available. 


The Government grant has also had the tendency to 
stabilise the price of medium bulls at around £30-^36 and, in 
certain instances, there are grounds for the suspicion that 
there has been a certain amount of agreement between the 
purchaser and seller to get full advantage of the maximum 
amount of Government assistance. This agreement cannot be 
wholly overcome by a valuation of the bull by the inspector. 

Further, the sale of bulls towards the end of the financial 
year is undoubtedly hindered when the funds available for the 
making of grants under this scheme have all been allocated. 

For these reasons it seems that the time has arrived to 
alter the basis of financing the scheme and certain changes 
are under consideration, 

©ra4iug Of Beef for Iiocal Consumption.— A grading system 
for beef for local consumption was introduced in Bulawayo in 
J uly of this year. 

The grading at present is on an optional basis. Any 
butcher who desires it can have the cattle slaughtered by him 
graded and the beef marked with a rubber stamp with the 
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words ^^Goyernment Graded Olioice’^ to indicate that the beef 
has reached a certain definite standard for age and quality. 
The consumer, by asking forthis graded beef, can be assured 
of getting beef of good quality. 

The scheme did not meet with a great deal of support 
from the public to start with, but towards the end of the year 
considerably more interest was shown in this graded beef. 
The scheme, unfortunately, received a set-back at this point 
owing to the shortage of suitable cattle for slaughter in 
November and December. It is essential to the success of a 
scheme of this sort to have a reasonably uniform supply of 
the grade of beef required. 

It is still too early to report on the success of this ^ ^Choice 
Beef, but present indications are promising and it is intended 
to continue with the service. 

There have been a number of requests from the public in 
Salisbury to have this grading service extended to that City. 
It is likely that there will be more support for the grading 
system in Salisbury than in Bulawayo, but at present it is not 
possible, however, to extend the grading service on account 
of lack of staff. 

The number of carcases graded in Bulawayo is as follows : 


July 

64 

carcases. 

August ... 

47 


September 

51 

>} 

October 

61 

9 f 

November 

87 

is 

December 

71 

i s 

Total 

.. 381 

carcases. 


Pig Industry.— The pig industry in the Colony has shown 
the usual fluctuations during the last twelve months. The 
year started fairly well, but by March a surplus of pigs 
developed and the price of first grade baconers dropped to 
3|d. per lb. liveweight, and in most cases they were only sale- 
able on a quota basis, even at this figure. A number of pig 
producers cut down their feeding and breeding operations. 



642 


THE EHODESIA AGEICXJLTUEAL JOtTEKAL, 


and towards tlxe end of the year a serious shortage of pigs in 
the Colony developed. The prices for first grade baconers in 
November and December reached 4|d. per lb. liveweight, and 
even at this figxxre the factories were unable to su|>ply the full 
requirements of the Christmas trade, and many light weight 
and unsuitable pigs had to be killed and cured into bacon. 

During the year the Pig Industry Act, 1937, w^as passed 
by Parliament. This Act provides means to organise the pig 
industry, to foster export and so to prevent as far as possible 
the jBuctuations which have occurred in the industry in the 
past. 

The necessity of an export trade in order to develop the 
industry has always been realised, and small shipments of 
frozen porkers and baconers ha\^e been made during the Iasi 
three years hy this Department to gain experience in the trade 
and test out market conditions in the United Kingdom. 

Three small consignments of frozen baconers and green 
bacon were shipped to the United Kingdom by the Rhodesian 
Export and Cold Storage Company. The baconers and bacon 
shipped by this Company were representative of the ordinary 
run of pigs produced in the Colony at present and proved 
over-fat for the English trade. 

A consignment of frozen porkers xvere shipped by this 
Department to Smithfield during the year and realised the 
satisfactory price of 6.6d. per pound. A full report on five 
shipments of frozen porkers which have been undertaken by 
this Department to date has been published in the December, 
1937, issue of the Rhodesia Agficaltwal Journal. 

There are no great technical difficulties to be overcome in 
the export of pigs and, at prices at present ruling overseas, it 
should not be difficult to develop a useful trade from the 
Colony. The absence of slaughtering facilities for export at 
Salisbury is a handicap at present as far as Mashonaland is 
concerned, *but it is probable that such facilities will be pro- 
vided when the trade justifies it. Costs of production on the 
farm will have to be Towered. The average production of pigs 
per sow, however, is only a fraction of what it should be and 
the inroads of internal parasites is a serious factor in many 
herds. The control of these two factors would aid very 
matemliy in lowering the costs of production. 
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Local manufacturers have shown commendable initiative 
this year in developing an export trade with adjacent terri- 
tories and an outlet for tinned hams has been found which 
should be of great benefit to pig producers in the Colony as, 
in the past, it has been difficult to dispose of the full quantity 
of hams produced. As a result producers have tended to 
concentrate on the breeding of a long pig with rather poor 
ham development. This type of pig is not necessarily an 
economic feeder and is not the best for export. 

The increased production of pure Large White baconers 
is an interesting development in the field of pig breeding 
during the last 3 ^ear. On certain farms these pigs have done 
veiw well and are considered by the producers concerned to be 
superior to the Large White x Large Black cross usually 
recommended by this Department, It is too early to state 
definitely whether the pure Large White will be a satisfactory 
bacon pig in the Colony generally. The development is, how- 
ever, a logical one, and it is instructive to note how the popular 
crosses have changed in this Colony in recent years. In the 
early days when pig management, generally speaking, was 
poor, the Berkshire x Large Black cross was considered the 
most satisfactory cross. With improved conditions this cross 
turned out to be too fat for bacon production and a change was 
made to the Large White x Large Black cross. With a further 
improvement in feeding conditions this cross too has often 
proved overfat where proper selection in breeding stock is not 
practiced and consequently some feeders are now turning to 
the pure Large White as the leanest of all the types. 

Experimental Work,— (a) Rhodes Matopo Estate, — num- 
ber of experiments w^ere completed on the Ehodes Matopo 
Estate in connection with the feeding of cattle and pigs. Full 
reports on these experiments have been published in the 
Rhodesia Agric^iUnfal Journal BjaA in most cases reprinted as 
bulletins. The following is a list of the bulletins which have 
been printed during the past twelve months: — 

1. Cowpea Molasses Silage for Fattening Steers. Bulletin 
1023— April, 1937. 

2. The Comparative Feeding Yalue of Maize Meal and 
Nyouti Meal for Fattening Steers, Bulletin 1024 — April, 
1937, 



644 


THE RHODESIA AGRICULTURAL JOURNAL* 


3. The Feeding of Different Winter Supplements to Young 
Steers and the effect of these Supplements on the subse- 
quent development and costs of production of the Steers. 
Bulletin 1030— June, 1937. 

4. JS^youti or Munga as a Feed for Bacon Pigs. Bulletin 
1034— June, 1937. 

5- Preliminary Report on Feeding Winter Supplements to 
Young Steers and the effect of these Supplements on the 
subsequent development and costs of production of the 
Steers. Bulletin 1036 — July, 1937. 

6. The Export of Frozen Porkers. Bulletin 1049 — December, 
1937. 

(6) Estes PaTk. — Two co-operative pig feeding experi- 
ments were carried out with Mr. A. Millar, Estes Park, Salis- 
bury. The management of these experiments reached a very 
high standard and the results obtained should he of definite 
value to farmers in this Colony. The one experiment on the 
effect of feeding on the firmness of the carcase has received 
wide publicity in Mashonaland and has done much to remove 
the impression that certain feeds such as meat meal, etc., 
caused soft fat. The experiments have been published in the 
Journal as follows : — 

1. The Export of Frozen Porkers and Baconers and the effect 
of the level of protein feeding. Rhodesia Agricultuml 
Journal — January, 1937. 

2. The Effects of Feed on the Firmness and Grading of Bacon 
Carcases. Bulletin 1032 — June, 1937. 

(c) Other Co-operative Emperiments , — No new co-opera- 
tive experiments were started this year and all the existing 
ones were completed. 

During 1936/37 further trials to determine the value of 
iron oxide as an addition to common salt under field conditions 
were carried out as follows : — 

1. Rhodes Matopo Estate — Beef cattle. 

2. Argyle Ranch, Beatrice — Beef cattle. 

3. C. A. Kilburn, Trelawney— Dairy cattle. 

0. J. Trichard, Brooklyn, Melsetter — Sheep. 
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In all cases© there was no readily apparent benefit from 
the use of iron salts in addition to salt. These results confirm 
those obtained in 1935 and published in the annual report of 
this Division for that year, and appear to indicate that there 
are many conditions in this Colony where the expense incurred 
in feeding iron oxide in addition to salt is not justified. 

There is need, however, for further investigation in view 
of contrary reports from other sources. 

Sheep Industry.— Mr. E. H. Fitt, who is in charge of the 
sheep and wool work, was stationed at the Rhodes Matopo 
Estate for most of the year owing to the absence on leave first 
of the Chief Animal Husbandry Ofdcer, and then of the Senior 
Animal Husbandry Ofidcer in Charge, Rhodes Matopo Estate. 
Sheep work consequently did not receive as much attention as 
during the previous year. Authority has now been obtained 
to secure the services of a full-time Sheep and Wool Officer 
from April 1st next when the industry will have continuous 
supervision, especially on the Eastern Border. 

Mr. Fitt reports that during the last year owners of flocks 
have taken a decided increased interest in the management 
and dosing of their sheep. This interest is apparently borne 
out by the figures of the losses from disease and poverty shown 
in the following table, as compared with previous years: — 

1930 — 6,692 European sheep died from disease (probably 

entirely internal parasite). 

1931— 6,963 

1932— 6,570 

1933— 5,161 

1934_4,392 

1935— 2,580 

1936— 1,871 

Considerable work has been carried out in co-operation 
with farmers in the dosing of flocks and two large flocks in 
the Bulawayo district, which were badly infected by parasites, 
were cleaned up, as proved by mortem examinations, 
during 1937. The dosing of these flocks was regularly super- 
vised by Mr. Fitt, and goes to show that if properly applied 
the remedies now in use will effectively clean up a flock of 
badly infected sheep in Matabeleland. 


and poverty. 
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Ill the body of his report the Sheep and Wool Officer 
makes the following comments; — 

^'(a) G-eneral Condition of the Sheep on the Eastern Border. 

— I have never at any time seen the sheep at Melsetter look 
as well as they do now. This is probably due to the very dry 
winter, which naturally would suit the sheep, but it is cer- 
tainly to some extent due to better dosing and general managt^- 
iiient. I think that the time is drawing near when we can 
advocate culling for points other than weediness. 

I have been advocating free range for the past two years, 
where free range is possible. This is, I think, beginning to 
take on more. I feel sure that free range would solve many 
of our problems in this area. 

(i) Eomney Marsh and Merino Crossbreds.—Mr. Olivy’s 
crossbreds have been highly successful. The four tooth ewes 
are quite outstanding amongst the Merinos. There has been 
much less mortality in the crossbred lambs. Four of the cross- 
bred ewes have just lambed, the first crossbreds to lamb so far. 
An outstanding feature is the large size of the udder, also the 
sturdiness of the lambs. Four tooth crossbred hamels fetched 
37s. 6d. in Umtali, 17s. 6d. higher than the best Merino 
hamels. 

(c) Gorriedale Earns.— The new rams are holding their con- 
dition very well and commenced service almost immediately on 
arrival. Tliis is a useful point and was not the case with the 
Romney Marsh rams. 

{d) Sheep Importations.— During July I visited tlie Eastern 
Province with the purpose of purchasing sheep for farmers. 
The following animals were imported; — 

85 purebred Blackhead Persians rams, 4 of which were 
registered stud animals. 

228 purebred Blackhead Persian ewes. 

4 purebred Gorriedale rams. 

1 purebred Ryeland ram. 

5 Swiss goats. 

Practically all these animals were re-distributed from 
Matopos School of Agriculture, many remaining at the School 
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for over two inontlis. We liad no mortalities, whicli goes to 
2 )rove that if animals are well cared for when imported there 
should be little risk. 

(e) Cattle in the Melsetter District.— Four years ago on the 
whole cattle management was on a par with the sheep manage- 
ment, which was exceptionally poor. To-day sheep manage- 
ment has gone far ahead of the cattle management, that is 
taking the district as a whole. Yiewing the two best managed 
cattle herds and comparing them with the well managed sheep 
owned by the same men it is quite obvious that the cattle are 
doing infinitely better. After reviewing the four years that 
I have been closely connected with this area, I have come to 
the following tentative conclusions: — 

[а) That Melsetter and Chipinga are better suited to 
cattle than sheep. 

(б) That sheep, preferably a crossbred type such as the 
Eoniney Marsh-Merino crass can he made to do quite 
well if : — 

i. Breeding is properly controlled. 

ii. Dosing is done systematically. 

iii. Free range (kraaling sheep is the cause of most 
of the troubles), 

iv. Culling for constitution is done regularly. 

(c) That cattle, if properly gulled, breeding controlled 
and good hulls are used will do really well. This 
district has the advantage of being able to produce 
good fat stock off the veld during October to Decem- 
ber, an invaluable advantage. 

I have the feeling that there is an inclination among the 
good farmers of this district to turn from sheep to cattle, also 
I believe many of them will find the weaner proposition very 
attractive. 
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Feeding Experiment; 
Dairy Cows. 


By W. M. Bennie j Mazoe Citrus Estate. 


Witli a yiew to effecting economy in the feeding of dairy 
cows I have carried out experiments with orange peel, white 
stingless velyet beans and sunflower heads with moderately 
successful results. 

The orange peel used experimentally was peel from which 
the oil and juice had been extracted by Citrus Products, Ltd. 
The nutritive value of this food was ascertained by the 
analyses of two samples sent to different firms in England for 
that purpose. The proximate principals were given by them 
in their respective reports as were the stax’ch equivalent and 
food units. 

On examining the digestible percentages of the food con- 
stituents of orange peel, I decided to carry out experiments in 
substituting this food for wheat bran in part and completely. 
Bran was then one of the three foodstuffs used in compounding 
our milk production ration. 

The results of these experiments are best illustrated by 
the following tables of comparative values and the actual milk 
yielded during the experiment period. 


Table 1. — Composition. 


Composition of 
Bations, 

Ground 

Nut Cake. 

Bran. 

Mealie Meal. 

Orange Meal. 

Quantity used per 
three gallons of 
milk expressed in 
lbs. 

Original Eation 

1 

1 

3 

— 

11 

Ration 1... ... ... ... 

1 

2 

4 

1 

11 

Ration 2... ... ... ... 

2 


4 

3 

10 
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Table 2. — Nutritive Values and Cost of Bation. 


For the production 
of 3 gallons of 
milk. 

Protein 

Equivalent. 

Starch 

Equivalent. 

Cost of pro- 
duction of 3 
gallons of 
milk 

expressed in 
pence. 

Kecognised requirements 

1.80 

7.50 

— 

Original Ration 

1.44 

8.1T 

6.43 

Ration 1 

. 1.30 

7.67 

6.04 

Ration 2 

1.41 

7.91 

4.47 


Table 3. — Milk Yield. 


Sh ® 

I 

fl ^ 
O ^ 


Jz; 


. o ^ . 
>73 § o 

«4H > . 4 :* 

CM<1 § 

lH r0 




C3 o 

l-s 

•i-H ij 


M 

o 

sS T* 




*73 «H 

I® I 

Ah S S 


Week before 

ex- 



periment ... 


17.93 

31.43 

1st week of 

ex- 



periment ... 

> ... 

17.93 

29.64 

2nd „ 


16.94 

31.21 

3rd „ 

>3 

16.50 

30.94 

1st week . after 

17.14 

30.73 

experiment 




2nd „ 

33 

15.31 

29.83 

3rd „ 

33 

16.00 

29.53 


Cow No. 4 154tli 
day to the 203rd 
day after calving 

Cow No. 12 21st 
No. 4 served day to the ‘70tli 
day after calving 

No. 12 served 
No 4 served 


In coinponnding the experimental rations I did not aim 
at increasing the production of milk. I considered the small 
cost of orange peel compared with that of other foods we use, 
and it was my object to prove orange peel a substitute for 
wheat bran, and consequently more economically valuable. 

The maintenance ration remained the same throughout 
and neither of the two cows suffered any loss of condition. It 
can only be decided on the milk yielded whether orange peel 
proved a sufficient substitute for wheat bran. 

The foregoing experiments were carried out in June, 
July and August of 1936. During the same period of 1937 I 
continued experiments with feeds. My intention being to 
effect further economy by partly substituting beans and sun- 
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flower heads for ground nut cake. For this purpose I used 
white stingless velvet beans and black sunflower seeds and 
heads. The tables of comparative values and milk production 
are given below. 

Table 4.-— Composition. 


Composition of 
Rations. 

Ground 

Nut Cake. 

I 

W.S. Velvet 
15ean Meal. 

Orange Meal. 

'c3 

.2h 

<D 

Sunflower Meal. 

Quantity used 

3 gallons of mi 
expressed in 11 

Original Ration 

1 

— 

— 

3 

— 

11 

Ration 3 

1 


H 

U 

±2 

10 

Ration .4 


3 

U 

3 


10 


Table 5. — Nutritive Values and Cost oe Rations. 


For the production 
of 3 gallons of 
milk. 

Protein 

Equivalent. 

Starch 

Equivalent. 

Cost of produc- 
tion of 3 gallons 
of milk 
expressed in 
pence. 

Recognised requirements 

1.80 

7.50 

— 

Original ration 

1.44 

8.17 

6.43 

Ration 3 ... ... 

1.61 

8.04 

3.77 

Ration 4 

1.71 

7.74 

4.30 

Table 6. — Milk Yield. 



Cow No. 9 f 
Ration 3. 
daily yield. 

Cow No. 34 1 
Ration 3. 
daily yield. 

Cow No. 29 i 
Ration 3, A-> 
daily yield. 

Factors influi 
milk yield. 

Week before ex- 

39,44 

27.93 

26.85 

No. 34 

periment 




served 

1st week of ex- 

37.14 

26.43 

26.71 

Nos. 9 1 

periment 




29 servec 

2nd „ „ 

36.44 

26.30 

27.35 


3^ »-, » 

36.64 

26.71 

27.14 


1st week after 

35.80 

27.30 • 

28.00 

No. 34 

experiment ... 




served 

» » 

38.80 

27.14 

28.21 

■■ ■* 


40.21 

27.35 

27.71 



Cow No. 9 9th 
day to the 58th 
; day after calving 

Cow No. 34 86th 
day to the 135th 
day after calving 

Cow No. 29 64th 
day to the 113th 
day after calving 
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Table 6. — 

Milk Yield. 




Cow No. 14 fed on 
Ration 4. Average 
daily yield. 

Cow No. 16 fed on 
Ration 4. Average 
daily yield. 

Cow No. 33 fed on 
Ration 4. Average 
daily yield. 

Factors influencing 
milk yield. 

Period of lactation 
used for experi- 
ment. 

Week before 
periment ... 

ex- 

29.16 

43.73 

40.09 


Cow No. 14 183rd 
day to 239th day 

1st week of 

ex- 

30.02 

39.73 

38.60 

No. 16 

after calving 

periment 
2nd „ 

5} 

31.64 

41.07 

39.60 

served 

Cow No. 15 99th 

3rd „ 

JJ 

32.50 

42.21 

41.30 


day to the 155th 

4th 


32.71 

43.14 

40.86 


day after calving 

1st week after 
experiment ... 

31.73 

42.57 

39.58 


Cow No. 33 47th 

2nd ,, 


30.22 

43.02 

39.20 


day to the 101st 

3rd „ 

3) 

28.85 

40.21 

39.61 

No. 14 

day after calving 






in, calf. 



Once again the maintenance ration remained the same 
and success, or lack of it, in achieving my object can only be 
estimated on the actual quantity of milk yielded. I consider 
that it was satisfactory. 

Milk yielded was weighed twice a day and can be taken 
as being correct. 

Production requirements are figures advocated by the 
Ministry of Agriculture, England. 

Protein and starch equivalents are based and worked out 
on the digestible percentages of food constituents only. 

Very little can be said about the experiments* themselves 
as the tables give most of the information. However, orange 
peel is not a particularly palatable feed and is only taken 
readily after the animals have become used to the taste. 

Foodstuffs were used in the form of meal, and I should 
like to state that it is difficult to effect economy and at the 
same time completely balance a ration when there is only a 
limited variety of foodstuffs available. 
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Annual Report of the Division 
of Entomology 

l^OR THE YEAR ENDED 31st DECEMBER, 1937. 


By Rufekt W* Jack, Chief EntoiuologiBt, 


AGRICTTLTTJRE. 

(1) Locusts.-— The Red Locust (Nonmdacris septemfasciata 
Serv.) has been present in the Colony throughout the year in 
swarm formation, but the numbers were relatively small. The 
damage to crops generally was not as extensive as in previous 
years, injury to crops and early grass being reported from a 
few districts only. Breeding during the wet season of 1936-37 
was confined to several localities in the low veld. During the 
dry season swarms gradually infiltrated into the Colony and 
egg-laying was reported in several localities in the Mazoe and 
Lomagundi districts during the last few days of December. 
The Department is well equipped to deal with any outbreaks 
which may occur. However, widespread hatching of hoppers 
is not anticipated, but there are signs that breeding may take 
place in the Colony on a larger scale than during last wet 
season. 

During the year many reports of storks and kites follow- 
ing swarms have been received. Insect parasites, however, 
were scarce compared with former years. 

Provisional agreement has been notified in connection 
with a project put forward hy the Committee on Locust 
Control of* the Economic Advisory Council in Great Britain 
for permanent international control of the Red Locust in its 
permanent breeding grounds, some of which have been identi- 
fied in several restricted localities in Northern Rhodesia and 
Tanganyika Territory. 

(2) Pests of Growing Maize.— Stalk-borer {Busseola fu$ca^ 
Full.) was not reported as a pest during the year. Outbreaks 
of Army Worm {Laphygma emempta^ Walk.) were reported 
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from several localities in January and Marcli, and from the 
Salisbury, Hartley, Lomagundi and Mazoe districts in late 
December, and the young maize crop in some localities 
sustained extensive damage. Other pests of young maize were 
as follows : — 

The snout beetles, Tanymecus destructor, MshL and 
Sy states ewa'ptus, MshL, caused severe injury in the Salisbury, 
Hartley and Mazoe districts during December. Some damage 
by the beetle, Exora discoidalis, Jac., was reported from the 
Salisbury district. In one locality in the Lomagundi district 
caterpillars of the small moth Mamsmia tmpezalis, Guen., 
(Pyralidae) injured the leaves. Maize planted in land which 
had been green-manured with sunnhemp (Crotalaria juncea, 
L.) was severely attacked in the roots and germinating seed 
by a Curculionid beetle* larva in December in the Salisbury 
district. The effect of the use of sunnhemp as a green- 
manuring crop on the incidence of insect pests is a problem 
which must be studied closely by the Department, as there is 
some evidence that unfortunate repercussions may result in 
so far as the increase of destructive species of beetles which 
breed in the soil concerned. 

(3) Pests of Growing Tobacco.— (a) Root Gallworm {Hetero- 
dera 'marioni, Goodey). — ^Reports of extensive injury to 
tobacco, both in the seed-beds and in the field by this pest, 
possibly as a result of the early rainfall of the last season, 
have been received from the TJmvukwe area. The control and 
eradication of root gallworm is of the greatest importance to 
the industry, and it is satisfactory to note that an officer of the 
Tobacco Research Station at Trelawney has been appointed 
to investigate the problem. 

(d) Tobacco White Ply (Bemisia rhodesiaensis, Oorb.).— 
The incidence of this pest, the vector of ^Teaf-curP’ disease, 
is decreasing as a result of the enforcement of the law con- 
cerning the removal of tobacco plants from the fields after 
the harvest in the late dry season. White Fly was found 
only on a few farms in Mashonaland. 

(c) Sand Crickets {Brachytrypes memhranacms, Dr,).: — 
In the Salisbury district sand crickets continue to be a pest 
of newly transplanted tobacco. Poison baiting, using a 


*8ystat€s emptua, MshL 
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moistened mixture of barium fluosilicate and maize meal 
(1 ;40), was carried out in one locality in an attempt to limit 
the infestation in the fields immediately prior to planting out, 
and a moderate degree of control was cdfected. It should be 
noted, however, that eradication of this pest from fields l)y 
means of poison bait is not possible owing to the subsequent 
reinfestation of fields which takes place during the raijiy 
season. Control methods need to be continued from year to 
year. 

{cl) Other Pests of Tobacco.— The surface beetle, Gonoce- 
fhalmn simflex, F., severely injured the stenivS of newly- 
planted out tobacco in some localities in the Salisbury district, 
particularly in low-lying fields. The beetle recorded as a 
species of pTotastroplms in my Annual Report for 1936, has 
now been identified as Analeurops cuthherUoni^ MshL, and 
it has been found injuring the leaves of young tobacco plants 
in early December near Salisbury. Leaf miner {Phthorimaea 
operculella^ Zell.) and stem borer (P. heliopa, Lw.) were 
present in the early part of the year, but no extensive damage 
by them has been reported. Tobacco aphis, or “green fly’^ 
{Myzxis pemcae, Sulz.) heavily infested some fields of Turkish 
tohacco during March and April in the Darwendale area, the 
early cessation of the rains bringing about favourable dry con- 
ditions for their breeding. Some damage to young tobacco 
by grasshoppers was reported in December from the Tobacco 
Research Station near Trelawney. Promising results with 
a moistened mixture of barium fluosilicate and maize meal 
broadcast on seed-beds as a poison bait for cutworiUvS {Etinmi 
segetum, Schiff.) has been reported by a farmer in the Salis- 
bury South area. 

(4) PestB of Leguminous Crops.— (a) Sunnhemp.— The leaf- 
eating beetles, Exora cUscoidalis, Jac., and P. apiaipenn, 
Jac. (Galeriicidae) were responsible for much damage to the 
seedling crop in early December in the Mazoe and Salisbury 
area, and extensive areas had to he re-sown as a consequence 
of their attacks. The late sown crop appeared to suffer much 
less injury, and it is possible that by delaying the time of 
sowing until after the mass emergence of these beetles in early 
December, a satisfactory stand may be obtained. 
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{h) Dolichos Bean (DoUchos Lahlah, L.) pods were 
severely infested witt American bollworm {Heliothis obsoleta^ 
F.) during April in the Salisbury district. Young plants were 
attacked by tbe beetle Sy states ewaptus, MsbL, in late Decem- 
ber near Salisbury. 

(c) Oowpeas (Vigna) and Soya Beans {Glycine) were injured 
by tbe leaf-eating Ootheca mutabilis, Sablb. during late 
December in tbe Salisbury district. 

(5) Pests of Cotton. — Tbe following notes on tbe incidence 
of cotton pests bave been kindly contributed by tbe Plant 
Breeder in charge of tbe Cotton Station, Gatooma: — 

"^Tbe year saw’ tbe passing of tbe Cotton Pest Prevention 
Act, 1937, prohibiting tbe practice of ratooning cotton plants, 
and of allowing them to stand over from one growing season to 
tbe next. It is designed to prevent tbe spread of cotton 
Stainers and Sudan bollworm. . It is hoped that tbe enforce- 
ment of this measure will not only prevent tbe spread of Sudan 
bollworm {Diparopsis castanea, Hmp.) but, in some areas, will 
reduce it to tbe position of a minor pest. Tbe season has been 
a bad one from tbe point of view of damage by stainers 
(Dysdercus spp.) but a considerable part of tbe damage 
resulted from a spread from areas of ratooned cotton. Tbe 
enforcement of tbe Cotton Pest Prevention Act will reduce tbe 
amount of such staining. In most years attack by American 
bollworm {Heliothis obsolete, P.) is tbe most important single 
factor affecting tbe crop ; but this past season it has been com- 
paratively unimportant, and secondary to other factors, vi^., 
stainer damage, and tbe February to March period of drought. 
As a result of tbe favourable early seasons, a fair portion of 
tbe crop bad matured before tbe occurrence of extensive egg- 
laying b}^ American bollworm moths at tbe end of February. 
A very interesting feature of tbe season has been tbe attractive- 
ness of dolichos beans to ovipositing American bollworm 
moths. It has been a year of very mild attack of jassids 
{Empoasca facialis, Jac.) even susceptible strains yielding 
well, but tbe breeding of strains of high resistance to jassids 
is one of the primary considerations in the selection and breed- 
ing work.’^ 
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(6) Pests of Citrus.— The following notes on the incidence 
of pests has been kindly contributed by the Director of the 
B.S.A. Company’s Citrus Experimental Station at Massoe. 

^'Citrus was free from any serious outbreaks of insect pests 
during the year. The mild attack of the ximerican or cotton 
boll\rorm {Hellothis obsoleta, F.) was no doubt attributable 
in part to the severe winter. One of the lighest attacks on 
record of the citrus thrips {SciHothrips aumntii, Eaure) was 
experienced, and this was somewhat unexpected in view of the 
high temperatures of October and November, and the absence 
of rain. The citrus aphis (*4. tawvesi, del.G.) gave very little 
trouble, and no swams of Red Locusts were encountered. 
Infestation by red scale {Aonidiella miremtii. Mask.) was much 
the same as usual, and losses were negligible where adequate 
control measures were practised.’^ 

(7) Pests of Fruit other than Citrus,— The chafer beetles, 
Anomala ewitialisy Per. and A. pinguis, Per. defoliated and 
damaged the blossoms of apple trees during October in the 
Marandellas district. The leaf-eating beetles, Adoretus testa^ 
ceu$y Bhn, and Trockalus $p., and a beetle Corimosphend 
fasciculosm^ Per. (Tenebrionidae) severely injured apple 
foliage during November in Makoni district. Woolly aphis 
{Eriosema lanigemm, Hausm.) was found during November 
on some imported apple trees in the Salisbury district. Cater- 
pillars of the moth, Param latistriga, Wlk., injured the leaves 
of plum trees during June in the Marandellas district. An 
unidentified blister mite was reported during November as 
injtirious to pear foliage in the Inyanga district. 

(8) Pestfi of Vegetables and G-arden Plants.— Bagrada bug 
(5. hildfis^ Burm.) was a pest during July and August of 
cabbages and other cruciferous crops in several localities. The 
diamond back moth (Plutella maculipenniSf Curt.) and the 
cabbage aphis {Bremcoryne brassicae, L.) were very injuiious 
to cabbage during the late dry season in the Salisbury district. 
In the same district an unidentified aphid was reported as a 
pest of globe artichokes during December. The chafer beetles, 
Anomald ewitiahs, Per., and Adoretus testaceus, Bhn., caused 
much damage to the foliage of rose trees during November and 
December. The gladiolus stem-borer (Epimadiza kirta. 
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Mall.) and an unidentified ""yellow tlirips” caused consider- 
able injury to gladiolus plants during November in tbe Salis- 
bury district. Caterpillars of tke motb, Brithys pancratiiy 
Cyr,, severely injured the stems of amaryllidaceous plants 
during February at Salisbury. 

<9) Termites Infesting Buildings.--Some of the termites, or 
""white ants/' which have been reported during the year 
destroying wooden structures in buildings have been identifiejd 
as follows: — Termes badius^ Hav., T. pauperans, Silv. and 
T, transvaalensis, Sj5st. 

(10) Pests of Stored Products.— (a) Tobacco.— Owing to the 
continued hygienic methods and early and complete disposal 
of crops, the position on farms and in warehouses as regards 
the stored tobacco worm [Ephestia elutella, Hubn.) and the 
tobacco beetle {Lasioderma serricoTne, L.) remains satisfactory. 

In a large factory there has been a decided improvement. 
This is attributed mainly to the continued reduction of old 
stocks of unpapered bales of Virginia tobacco, and the practice 
of introducing only tobacco that has been conditioned in a 
Proctor machine and properly baled and wrapped in tar- 
impregnated paper. This practice is strongly recommended 
to other manufacturers. Farm-packed bales which are brought 
direct from the auction floors are not in a good condition to 
escape insect attack. 

Supplementary control methods practised are (1) strict 
observance of cleanliness, (2) the whole-time employment of 
natives catching or searching for Ephestia, and (3) smearing 
all store-room windows with engine oil. The oil is sticky and 
catches Ephestia and Lasiodermay both of which tend to fly to 
the windows in the late afternoon and possibly in the morning. 

Turkish tobacco, which may neither be ""proctored’' nor 
wrapped in paper, is isolated in a separate store-room and 
subjected to the above supplementary methods, plus the 
hanging of many sticky fly-bands over the bales. 

{h) Maize.— An unusual infestation of maize weevil 
{Calandra oryzae, L.) occurred during the winter. Investiga- 
tions indicated that the outbreak was due to the early drying 
of the grain in the field, resulting from the early cessation of 
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tlie rains. Early drying brought about early attack by weevil. 
The final effect was, bowever, a subnormal infestation in the 
spring, as the grain had by this time dried out to a degree 
unfavourable to the extensive breeding of weevil. 

\The study of environmental conditions in a maize stack 
has to experiments in control of maize weevil by minimis- 
ing the loss of heat from the outside bags of a stack. The work 
has been hampered for the past two seasons by illness and by 
the difficulty of obtaining the use of a suitable stack for more 
than comparatively short periods. However, some promising 
results are indicated. 

(11) MisceUaneoas Insects Eecords,— The following insects 
and^Htheir^^host plants are worthy of record. Some of the 
records are'''^_results of observations made during the year, 
and others are records held over from previous years, pending 
authentic identification of the insects : — 

(a) The moth, Hafalia ahlactalia, Wlk. (Pyralidae) whose 
caterpillars infest the fruits of Zimbabwe Creeper (Podranea 
brycei, Bignoniaceae) during jMarch. 

(fe) The moth, AcrocercopI scalariella, Zell. (Gracilaridae) 
whose caterpillars defoliate the garden plant, Aiichusa 
capensis (Boraginaceae) during March. \ 

(c) The beetle, Dinoderus min^itus, E. (Bostrychidae) 
whose grubs bore in the cut stems of an indigenous bamboo 

(Oxytenanthera ahyssinica) during September. 

■ *■ 

{d) The beetle, Bagous longulm, Gyll, (CurcuBonidae) 
which injures the leaves of water lilies {NyTiipliaea) during 
February. \ 

ie) The beetle, Blosyrus ipomoeae, Mshl. (GtirciiBoni^l(:i5)^ 
which injures the leaves of sweet potatoes {Ipoiwea) during 
April. 

■ ' \ 

if) The fruit fly, Pardalaspis bipustulata, Bez\(Tryp^ 
tidae) whose maggots infest the fruits of a wild plant 
ftomentosa^ Lam., during March. 

(^) The fl j , AtTieTigoud fbV/diset(x, Mall. (AnthomyiidW*) 
V^ose maggots injure tlie stems of Eliodes Gra^, 
gaydrkfa, during February and March. * 
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(Ji) TLe small ant, Acantholepis cafensis, Mayr,, var. 
mcisa, Forel, wMcli sometimes infests houses in Salisbury, 
and sometimes attends mealy bugs (Pseudococcus) and Austra- 
lian bugs (Icerya purchasi) on citrus trees during December. 

MEDICAL AND VETEEINAET. 

The following report on the tsetse fly operations has been 
contributed by Mr. J. X. Ohorley, who is in immediate control 
of this undertaking. 

I will only remark that one of the greatest problems in 
connection with the reclamation of country from tsetse fly is 
the utilisation and consolidation of the areas reclaimed. This 
problem is particularly difficult in Southern Ehodesia, . where 
the country concerned is mostly unsuitable for European 
settlement and incapable of supporting any considerable native 
population. Furthermore, it appears that at present there is 
very little demand for fly-free areas for native occupation. 

Large areas, when cleared of fly, are therefore available 
as temporary sanctuaries for game. It appears that there is 
a conspicuous opportunity in the present stage of development 
of the Colony to get rid of tsetse fly altogether, and still to 
retain the game. The plan consists of a slowly advancing 
wave of game reduction operations combined with game sanc- 
tuaries established in the areas cleared of fly. Local under- 
takings of a different nature may be found necessary and 
feasible to avoid reducing rhinoceros, and perhaps other 
species, beyond the recovery point. Elephant and rhinoceros 
would not be molested in the first place, at least until with the 
result of breaking contact between the fly and other species 
of game became apparent. Presuming sufficient localisation 
of the fly in contact with rhinoceros or other species, the 
feasibility of the application to limited areas of the results 
obtained by research on tsetse fly both in other parts of Africa 
and in this Colony could be explored. 

This appears to be the logical policy in the Colony at the 
present time in view of the experience gained in eliminating 
niorsitans by controlled operations against the game. 

By Mr. J. X. Chorley. 

The destruction of game as a defensive measure against 
the encroachment of the tsetse fly Glossina morsitans in 
Southern Ehodesia was first adopted as an experiment in the 
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Wankie district in 1919* Tke results of this experiment were 
entirely satisfactory, the fly was driven back north of the 
Shaiigani Eiver and animal trypanosomiasis, the disease 
carried by the tsetse, was eradicated from the Gwaai Valley. 
When, in 1925, the slowly expanding northern fly belt began 
to invade settled areas, in the TJmboe and Sipolilo areas of the 
Lomagnndi district, causing heavy losses of both European 
and native owned stock, it was decided to apply the same 
measures that had proved successful in the Wankie district, 
hut reinforced by the erection of game fences where the 
pressure of the invasion was greatest and where immediate 
results were required. 

Evidence that satisfactory results were being obtained 
was rather slow in making itself evident, partially because of 
the nature of the country involved, w’hich was particularly 
favourable to both fly and game, and partially owing to the 
cryptic nature of the disease amongst stock not subject to 
repeated infection. Native cattle possess some degree of 
resistance to trypanosomiasis and numerous natural recoveries 
have been observed. Animals which have recovered may 
^^break down^' at a later date if subjected to adverse conditions 
or are over-worked, or if they contract some other disease. In 
such circumstances, deaths may occur many miles from the 
site of infection, and even years after the disease was 
originally contracted, trypanosomes being present in the blood 
stream at death. Increasing pressure of the tsetse in other 
areas (notably the Gatooma area, in 1926, where game 
destruction and fencing were immediately applied) necessi- 
tated in 1929, in the absence of other known and proved control 
measures, the application and extension of game destruction 
over the whole fly front wherever the ever-extending fly belt 
was beginning to invade new ground. The land being invaded 
during these years was about 1,000 square miles per annum, 
and the prospect of losing much occupied land, with its train 
of ruined and disillusioned farmers, of economic loss and the 
destruction of forty years of endeavour was imminent. 

Happily these prospects did not mature. The policy of 
controlled and intensive game destruction with the object of 
ci^ating a game free buffer zone between the fly and settlement 
ll^.proved successful ih etppping the advance of the fly in all 
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the areas where it has been applied. Furthermore, not only 
has the immediate object of stopping further advances been 
gained, but it has been found possible in practice to recover 
ground. The experimental stage has passed. To-day it is a 
proved measure which can, with confidence, be applied in any 
area on the periphery of a fly belt wherever land is required 
for European or native development. 

The cost, both financial and ethical, has been great, and 
is an ever mounting total, and the question of how far we 
shall bite into the fly belt reclaiming land for which at the 
moment there is no immediate want is one which will soon 
demand an answer. It may be asked what are the immediate 
objectives of the present policy? Stated brieflly, they are: — 

(a) In the northern districts to drive the fly below the 
escarpment and to reclaim the TJrungwe Native Reserve. 

(b) In the Hartley, Sebungwe and the south-western 
portion of the Lomagundi districts to drive the fly back to a 
line running roughly from the south-western beacon of the 
TJrungwe Native Reserve to a point north of Gokwe in the 
Sebungwe. In effect, to reclaim the whole of the old Maftin- 
gabusi-Hartley fly areas based on the TJmfuli and TJmniati 
Rivers. This area would include the recent sleeping sickness 
area at Gowe and the mining district around the Emerald 
and Copper Queen Mines. It is expected that this objective 
will be achieved within the next few years. Much progress 
has already been made. 

(c) In the Wankie, Bubi and Sebungwe districts to drive 
the fly some fifteen to twenty miles north of the Shangani 
River, and thus protect the Wankie Game Reserve from 
invasion and permit farming operations with a stock along 
the Gwaai and Shangani Rivers, This objective has nearly 
been achieved to-day. 

There is a possible alternative to this policy. It is 
thought that the tsetse can be eradicated from the whole of 
the fly areas by a judicious and cautious extension of our 
present policy of game destruction, advancing by a series of 
wave assaults covering a period of years, and that this could 
be accomplished without exterminating the game in any of 
the districts concerned. 
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ConcoBiitantly, a policy of rigid game protection would 
liave to be enforced in the areas cleared and thought to be safe 
from re-invasion by the tsetse. In cei’tain areas in the low 
veld where elephant and rhinoceros are abundant, other 
measures might have to be employed such as bush and thicket 
clearing. In the first place, these animals would not be shot, 
as it is thought that they could not recover if shot out of any 
given area. These remarks apply particularly to rhinoceros, 
which cannot he driven, are very localised and remain for 
years based upon a few favoured water-holes. 

In several districts large areas have been closed to free 
shooting during the past two years, and the game has rapidly 
increased in these areas. In the Lomagundi district, in an! 
area closed to free shooting two years ago, requests have been 
received from the Farmers’ Associations to declare kudu 
vermin. Fortunately the area which it is suggested might 
be cleared of tsetse by the measures outlined, lie outside the 
zone of European settlement, and little mining activity either 
for base or precious metals is likely to develop. 

The utilisation of these reclaimed areas, which may 
eventually be in the neighbourhood of some 6-7,000 square 
miles, is a problem which will require much thought and is 
one which will bring many other problems in its train. It is 
one bound up with the rate of development of the country as 
a country of progressive white civilisation, of native land 
settlement and tenure, and with minor but essential problems 
connected with the provision of water, dip tanks, money-crops, 
'roads, etc. 

Already some progress has been made in the Wankie 
district in settling natives in the Mahale Valley, a tributary 
of the Grwaai River, and a dip tank is being provided from 
funds supplied by the Agricultural Department which has, in 
conjunction with the Roads Department, provided water. 
Similar provision may have to be made in the Doma area where 
a further 300 square miles has been cleared of fly, and the 
introduction of stock will shortly be sanctioned, also in 
Lomagundi, S.W,, including the Magondi Reserve. The 
poorly watered and infertile area west of Gatooma is a par- 
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ticularly diflGLCiilt problem, but once the two main river systems 
are cleared of fly, native settlement along the rivers may 
increase. 

During the year a further 1,500 square miles of land has 
been reclaimed which, with the 2,500 square miles mentioned 
in last year’s annual report, makes a total of approximately 
4,000 square miles. The greater portion of this area is either 
Crown land or Ifative Purchase Area, which makes the 
creation of any permanent scheme of native settlement very 
difficult. 

This large area is accounted for by the fact that in the 
Wankie district the tsetse is intimately connected with the 
river systems and does not permanently occupy the ^‘Gusi” 
forests on the Kalahari Sand. Similarly, in the Lomaguiidi 
district, close to the escarpment, tsetse was restricted to the 
river systems and did not infest the broken arid and moun- 
tainous country forming the escarpment. Por all practical 
purposes these areas are considered as infested — ^there were no 
cattle there and no cattle could be introduced. They are shown 
as infested on our maps. 

On the Eastern Border it is disappointing to have to 
report that a number of cases of trypanosomiasis occurred 
during the year on farms adjacent to the border. Most of the 
farms concerned are in the basin of either the Inyamadzi or 
Chiredza Rivers, or are connected by a forest belt with these 
two river basins. Consequently, further clearing work was 
undertaken at the junction of these two rivers where they cross 
the border, the clearing being made approximately three- 
quarters of a mile wider at this point. The original clearing 
was maintained, all re-grow^th being slashed back and an 
exceptionally good burn was obtained in October. 

A further spread of G. morsitans in Portuguese East 
Africa towards the border was recorded during the year, a 
number of flies being captured in the Busi Valley, at a point 
not more than five miles from the border clearing. An apparent 
increase of G. viorsitans appears to have occurred on the 
Chibabava Road below Spungabera, the Portuguese Adminis- 
trative post of the Mossurise district. The threat of an invasion 
of the lower end of the Melsetter district by this fly at some 
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future date lias definitely increased during tlie year and tlie 
matter is the subject of serious consideration at the present 
time. 

Arrangements are being made for the conveyance of alien 
natives by motor lorry from the food depot on the M'Kumvura 
Biver to Darwin during the dry season. This route is clear 
of fly, and there is no danger of sleeping sickness being intro- 
duced into the Zambesi Valley fly areas along this route, but 
the main alien paths in the Sipolilo and Miami districts pass 
through many miles of dense fly, and the danger of such an 
occurrence happening is real. 

During the year certain economies have been effected in 
the reduction of native hunters and in the expenditure of 
ammunition. 

1. Darwin.—The natives continue to show confidence in 
the success of the operations by introducing more cattle into 
the Kandeya Reserve, and by placing cattle at kraals close to 
the Masongerera and Kapanda footpaths. They still show 
reluctance to place cattle in the vicinity of the Nyamarapara 
Path, at which chamber a number of flies are caught. These 
flies are brought up from the low veld from an area outside 
the zone of our operations. The number of native hunters 
has been halved, as it is not proposed at present to do more 
than maintain the present position in the Darwin district. 

% Sipolilo,— An isolated case of trypanosomiasis occurred 
in a bull running with some native stock north of the Dande 
River. Individual cases of this description can be expected 
in this area as there are no cleansing chambers on the main 
footpaths from the Zambesi Valley and occasional flies may 
be carried up the escarpment by pedestrians. It is not consi- 
dered necessary to erect chambers until such time as the broken 
country near the escarpment is required for settlement. The 
position remains satisfactory, though no resusciation of 
activity is taking place in tbe European areas along 
®c|||p^ani River cleared of fly some years ago. 
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3. Lomagimdi (Doma).— Tlie operations in ttis area have 
yielded most striking results during the past few years and the 
ultimate objective of the operations, namely, the driving back 
of the fly below the escarpment, appears to have been achieved 
during the present year. A density count carried out late in 
the season indicates that the river systems north of the 
northern fence and as far as the escarpment are now cleared 
of fly. In this broken country a few rhinoceros still survive, 
but being protected, it was thought that their presence might 
delay the clearing up of this area. It is possible that the 
activities of the native hunters has changed their habits and 
prevented them from remaining in the vicinity of their 
favourite water-holes and in consequence eliminating them as 
a source of food for the few tsetse which persisted around these 
water supplies. 

More native cattle have been introduced into the southern 
fenced zone, making a total of slightly over 1,600 head. These 
herds have been carefully inspected each month, and no cases 
of trypanosomiasis have occurred. If future surveys confirm 
the present position, cattle will be allowed into the northern 
fenced zone during the coming year. The area cleared of fly 
between the northern and southern fences amounts to approxi- 
mately 600 square miles, while a further 500 to 600 has been 
cleared between the northern fence and the escarpment, 
making a total of some 1,100 square miles. These are concrete 
results achieved with the minimum of that costly scientific 
control so greatly prized by some workers elsewhere. 

4. ITrungwe.— A slight improvement has taken place in the 
vicinity of Manyangau Hill and the new mica claims which 
are being opened up north of the Mkwichi River. A few 
rhinoceros and a small herd of elephant are based on this river, 
but our operations north of Manyangau appears to have 
reduced the density of fly in the broken and arid country to the 
north. This reduction of fly density is reflected in the few 
flies caught at the Manyangau cleansing chamber. The fly 
position elsewhere in the area remains much as last year. Two 
flies, presumably carried from the western side of the Reserve, 
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were cauglit in the vicinity of the Eanger’s Camp, Imt for the 
first time for many years no cases of trypanosomiasis have 
been reported. A new large cleansing chamber has been 
erected at Vnti to deal with the large lorries with trailers 
transporting material to the Otto Beit Bridge over the 
Zambesi River at Ohimndii. With the completion of this bridge 
and the construction of good roads, a large increase in traffic 
to and from the north is expected. The opening up of the 
Zambesi Valley has already caused considerable changes in 
the game population, and may eventually cause changes in the 
distribution of the fly. This change is already reflected in 
the reduced number of flies caught at Yuti cleansing chamber. 

5. Lomagundi, S*W.-“This area may be considered as part 
of the Hartley fly area north of the IJmfuli River, During the 
year the few fly which long persisted on the lower end of the 
TJmfuli River have been reduced to vanishing point, only two 
flies having been caught during the year. A corresponding 
clearance of tsetse from the Hartley side of the IJmfuli has 
been achieved. If desired, cattle could now be introduced 
into the Magondi Reserve. 

6. Cratooma.— During the year further progressive gains 
have been made in this area. With the exception of a small 
area around the Seki-Sakugwe junction, where an occasional 
stray fly may still be found, tsetse has been conlpletelj’- eradi- 
cated from the twenty mile buffer zone west of the eastern 
game fence. In July, the operations were extended to the 
Sebungwe district. In this new area fly exists on the XJmniati 
River from just north of the Rhino Mine to a little north of 
the jSTyhondi River, but disappears some miles south of the 
TJmfuli junction. A few fly are also present on the Renje, 
Sakugwe and Hyhondi Rivers, small tributaries of the TJmniati 
on its eastern bank, but nowhere in the area does the density 
of fly exceed five per boy per hour. This area includes the old 
sleeping sickness centre at Gowe, and the whole of the area 
was very heavily infested in the immediate past. Tsetse 
appears to have disappeared or been considerably reduced in 
the vicinity of the Emerald and Copper Queen Mines. 

Owing to the complete eradication of fly from the Rob’s 
Drift Road, the cleansing chamber at Gambeza was closed 
fown in August. The area cleared of fly in this area is 
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estimated to be 1,200 square miles, wbich., together with the 
300-400 square miles cleared north of the Umfuli River, makes 
a total of some 1,600 square miles. 

7. G-waai-Shangani Area.— A further progressive improve- 
ment has to be reported from this area during the year north 
of the Shangani River and more particularly on the Kana 
River. A fly survey carried out at the end of the dry season 
indicates the complete eradication of flly from the northern 
bank of the Shangani River and also from the Kana and 
Tshongokwe Rivers. The present limit of fly appears to be a 
line drawn from Mbobos Rraal to the pan on the Mzola River 
some fifteen miles above its junction with the Shangani River, 
thence eastward along the Kalahari sand watershed between 
the Kana and Mzola Rivers, i,e,, fly has been eradicated, or 
nearly so, over a strip roughly eight to twenty miles wide 
north of the Shangani River. About 700 square miles has 
been cleared to date. 

The dip tank at Macheya is being re-opened, and native 
settlement with cattle along the Shangani River may be inten- 
sified. In the Mabale Valley, south of the Gwaai River, 
native settlement is taking place under the direction of the 
Native Department, a dip tank being provided by the Agricul- 
tural Department. 

A few more cattle have been introduced on to the Gwaai 
Settlement farms and no cases of trypanosomiasis have been 
reported. The threat of tsetse invading the Wankie Game 
Reserve and the Shangani Native Reserve has been eliminated. 

Traffic OontroL— The cleansing chamber on the Rob’s Drift 
Road was closed down in August, leaving five cleansing cham- 
bers, as compared with thirteen some six years ago. These 
stations are situated as follows: — One in the Wankie district 
on Walker’s Road, two in the Miami "district and two in the 
Darwin district. The regulations for the control of traflSc in 
the Wankie district have not been strictly enforced during the 
year, as no further pegging of tin and tungsten claims has 
occurred within the fly area, and no traffic has developed. The 
station on Walker’s Road has been maintained, as it was 
expected that this road might be opened up as an alternative 
route to the mining area north of the Gwaai River. This has 
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not eventuated, altliougli a few cars have crossed Shangani 
River to visit the hot springs at Luvimhi. If possible this 
road will be opened up to the Zambesi River during the coming 
3'ear. A large cleansing chamber has been erected at Vnti to 
deal with large motor lorries transpoiiing matei’ial to the new 
bridge across the Zambesi River at Chirundu, and was brought 
into commission during August. 

The details of trafGlc dealt with at the cleansing chambers 
is as follows : — 

1. Bob’s Drift Boad, Gatooma.— Sixty-nine motor cars, four 
hundred and twenty cyclists and five hundred and six pedes- 
trians (553 parties) bringing no flies. 

The number of flies caught at this station in past years 
were: 1931 (687); 1932 (377); 1933 (498); 1934 (478); 1935 
(36); 1936 (9). The last fly caught off cars was in December, 
1936, and off pedestrians in August, 1935. This chamber was 
closed at the end of August. 

2. Miami-Zambesi Boad. — (a) Vwti Chamber . — Six hundred 
and forty 'four (644) motor cars bringing eighty-three (83) flies 
(48 male, 35 female), four thousand seven hundred and thirty- 
five (4,735) pedestrians, two hundred and sixteen cyclists (216), 
(846 parties) bringing one hundred and fifty-eight (158) flies 
(93 male, 65 female). Total two hundred and forty-one (241) 
flies (141 male, 100 female). 

Compared with 1932 (106); 1933 (94); 1934 (178); 1936 
(464); 1986 (519). 

(6)- Manyangau Chamber . — -Five thousand and twenty- 
-seven (5,027) pedestrians, two hundred and fifty-seven (257) 
cyclists, (897 parties) bringing eighty-eight (88) flies (49 male, 
39 female). 

Compared with 1935 (296); 1936 (401). 

3. Walker's Boad.— Thirty-two (32) motor cars, six hundred 
(600) pedestrians, six (6) cyclists (275 parties) bringing no 
flies. 

Compared with 1932 (4,180) ; 1933 (989) ; 1934 (551) ; 1985 
':j^^|936 (4). 
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Tke last fly caugkt off a motor car was in. October, 1936, 
and off pedestrians in January, 1936. 

4, Darwin.— (a) Nyamapara Path , — Two tkoxisand seven 
linndred and eigbty-one (2,781) pedestrians and eigkty-one (81) 
cyclists (644 parties) bringing forty (40) flies (27 male, 13 
female). 

Compared with 1932 (112); 1933 (97); 1934 (85); 1935 
(161); 1936 (403). 

(b) Kapanda Path . — Two tbonsand seven bnndred and 
seventy-seven (2,777) pedestrians, eigbty-two (82) cyclists (745 
parties) bidnging three (3) flies (1 male, 2 female). 

Compared with 16 flies for six months in 1936. 

Melsetter Border.— The good results at first obtained from 
the border clearing were not fully maintained during the year 
under review, as a number of cases of trypanosomiasis occurred 
on four border farms. There were sixty suspected cases with 
thirty odd deaths. As an additional precautionary measure 
the clearing was made nearly a mile wider at the junction of 
the Inyamadzi and Cheredza Rivers. All re-growth on the 
old clearing was slashed back and a very clean burn was 
obtained in October, the grass being dry after early winter 
frosts and thick, owing to the poor burn in 1936. Three speci- 
mens of the tsetse Glossina inorsltans were caught on the Busi 
River at the Gogoyo Road, a point which is not more than 
five miles from the border clearing on the Inyamadzi River. 
A rapid survey of the tsetse position in the northern Mossurise 
district close to the border was carried out during the year. 
Measures to j)revent this species of fly from invading the 
Colony are under consideration. 

Tsetse Fly Research.— Laboratory research in reference to 
the physiology and behaviom* of Glossina morsitans, West, 
has been continued intensively throughout the year. An ample 
supply of wild pupae of this species has been maintained and 
much information of a potentially useful nature has accumu- 
lated. 

It was the intention at the end of last j^ear to produce a 
progress report on the work accomplished, but in the absence 
of statistical assistance and in face of the necessity of con- 
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tinning tlie experiments, it lias not been found posvsible to 
complete sucli a report, altliougli considerable progress has 
been made in tabulating and writing up results. A letter on 
the method of estimating the water content of tsetse flies was 
published in Nature in January, and a short paper of a pre- 
liminary nature entitled "^The Effect of Temperature on the 
Reaction of Glossina inorsitans^ West, to Light’’ appeared in 
the Bulletin of Entomological Research for October. 

A great disappointment was sustained in connection with 
the project to extend the scope of the research to Glossina 
pallidipes and possibly G. brevipalpis. Through the courtesy 
of the Governor of the Mocambique Company’s Territory per- 
mission was obtained to despatch a pupae collecting party to 
the Mossurise district of Portuguese East Africa. This party 
was in charge of a tsetse fly ranger who had successfully main- 
tained the supply of morsitans pupae from the Lomagundi 
district. Unfortunately, it appears that in the type of country 
concerned the breeding sites of pallidipes and hrevipalpis are 
not sufficiently differentiated for considerable number of pupae 
of these species to be collected, and after about three months 
the party was recalled. I understand that similar difficulties 
have been experienced with these species in other parts of 
Africa. 

Comparisons between the reaction to meteorological 
factors of different species of Glossina, each adapted to a 
different environment, would undoubtedly have added greatly 
to the value of the research work, and the failure to obtain a 
supply of species other than morsitans is greatly to be 
regretted. 

During the year 42,399 pupae of morsitans have been 
received at Headquarters and 15,961 flies have been bred out. 

It is not proposed that intensive laboratory work on 
morsitans should be continued beyond the end of the present 
financial year, but arrangements have been made for an ecolo- 
gical and eco-climatic study during the coming dry season of 
the country around Chipane, in the Lomagundi district, which 
has supplied the pupae for laboratory work during the past 
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Trypanosomiasis Committee.— All meetings of tlie Trypano- 
somiasis Committee tlirougliont the year have been attended by 
one or more members of the Entomological Branch, 

Plies of Medical and Veterinary Interest.— Two species of 
small midges, Simulium nigritarsis, Coq., and S, 'pseudomedu- 
saeformis, De Meillon, have been found to breed during July 
in the River Makabusi near Salisbury. The breeding habits 
of some common flies have been investigated, and several 
carnivorous species of Dipterous maggots, including those of 
DimoTphia flavicoTnu^ Macq., have been found to prey upon 
the maggots of house-flies, including Musca interrupta^ Walk., 
and M, lusoria, Wied., in cattle dung. 

Tick Survey. — The Bont Tick (Avihlyomma hebraeum, 
Koch) the vector of heartwater disease of cattle, has increased 
its range northward from Matabeleland to the Gwelo and 
Hartley district. The spread of this tick is causing concern to 
the Department. 

Bed Bugs (Clhnex lectularius, L.) in Native Quarters. — 
Experiments in the control of bed bugs in native quarters built 
of plastered brick are giving promising results. The attempted 
control consists of restricting the bugs to the lower parts of the 
room by means of barriers and shelters, and killing them 
regularly by heat from a blow lamp. 

The Insect Collection.— The following numbers of insect 
species were identified by the Museums and other Institutions 
named : — 

The Imperial Institute of Entomology, London: 74; 

The American Museum of Natural History, New York, 
H.S.A.:24; 

Institute Oswaldo Cruz, Rio de Janeiro: 9; 

The South African Institute for Medical Research, Johan- 
nesburg; 10; 

The Department of Agriculture and Forestry, Pretoria: 
9 ; and the 

National Museum of Southern Rhodesia, Bulawayo : 22. 

More than one hundred and sixty species of insects were 
sent for identification to specialists in Africa and 
overseas during the year. 
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A large iiuniber of insects, including the types or para- 
types of species new to science were presented to the following 
institutions : — 

The British Museum (Nat. Hist.) London; 

The School of Tropical Medicine, Liyerpool ; 

The American Museum of Natural History, New York; 

Harvard University, Boston; 

The State College of Massachusetts, Amherst; 

The University of Wisconsin, Madison; 

Institute Agronomica, Campinas, Brazil ; 

The South African Institute for Medical Eesearch ; and 

The National Museum of Southern Ehodesia. 

The collection of insects naade by the late Major J. E. 
Drysdale, in the Umtali district, was presented to the Branch 
by the Executors of his estate, and form a valuable addition 
to the collection of the Branch. 

ADMINSTEATIVE. 

Tobacco Pest Suppression Act, 1933.— Under Part I, of the 
Act, Inspectors found the tobacco beetle {Lasiodenna serri- 
cornet F.) in one farm premises and four central warehouses. 
In no case was the infestation severe, but one central ware- 
house where tobacco was being matured, was fumigated by the 
owners. Evidence of the presence of the stored tobacco worm 
{Ephestia elutellat Hubn.) was fotind in two central ware- 
houses operated by the same company. It was confined to 
waste tobacco. The owners’ licences were suspended until all 
waste was swept up and burned, and the premises thoroughly 
cleaned. 

Under Part II. of the Act, the tobacco whitefly (Bemisia 
rhodesiaensis, Corb.) was found on nine farms, on five of 
which leaf curl also was observed. Leaf curl was found on a 
total of six farms. In no case was whitefly or leaf curl 
^ abundant. When tobacco re-growth was in evidence, imme- 
steps were taken to have it destroyed. 
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Numher of Licences Issued and Inspections made, 

1937. 1936. 

Licences 583 595 

Inspections 350 624 

An interval of nearly four montlis occurred during which 
no inspections were made. This was necessitated by the 
resignation of the whole-time inspector and the consequent 
appointment and training of a new one. The time lost is 
reflected in the number of inspections carried out. 

Importation of Plants Itegulatlon Ordinance, 1904. 

Number of Consignments of Plants, Fruit, etc,, dealt 
with at Ports of Entry, 



1937. 

1936. 

Salisbury 

2,834 

2,343 

Bulawayo 

11,221 

12,159 

iTmtali 

1,153 

837 

Gwelo 

1,027 

1,062 

Plumtree 

361 

626 

Beitbridge 



40 


16,586 

17,077 

Numher of Permits for the Introduction of Plants into 
the Colony, 


1937. 

1956. 

Special Permits ... 

262 

214 

Annual Permits . . 

62 

60 


Begulations in other Countries affecting Export of Plants from 
Southern Bhodesia. 

Number of Certificates of Cleanliness issued in respect 
of Plants i etc., for Export, 

1937. 1^6. 

Certificates ...... 48 56 

More certificates were issued in respect of potatoes 
destined for neighbouring countries than for any other class 
of plant. 

Six meetings of the Plant Eegulatory Board were held 
during the year. 
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Injurious Substances and Animals Ordinance, 19a9. 

Number of Permits issued for the Importation, of BeeSj 
Beesicarr and Foundatioii Comb front Overseas, 

1937. 1936. 

Bees — — 

foundation Comb — — 

Beeswax ... 3 3 

Tbe above permits are in respect of importations from 
overseas only. Importations from tbe Union of South Africa 
are unrestricted, and no records of such are kept by this 
Department. 

Kurseries Ordinance, 1909: as Amended. 

Number of Nurseries Registered and Inspected, 

1937. 1936, 

Registered 13 16 

Inspected 10 12 

GENERAL. 

Farms Visited^*— Thirty-three farms were visited and 
advice given on pest control, besides the three hundred and 
fifty inspections made under the ^ ^Tobacco Pest Suppression 
Act, 1933. 

laoctures and Exhibits.— A comprehensive exhibit contain- 
ing some new features designed to promote the interest of 
visitors, was placed on the Agricultural Show at Salisbury, 
and a talk on insects was given to scholars. 

Four lectures on ticks were given to the recruits of the 
British South Africa Police, and addresses were delivered to 
two District Farmers’ Associations. 

Two radio broadcasts from Salisbury were given by 
members of my staff, the one by Mr. Chorley entitled "‘The 
Influence of Tsetse Fly on the History of Southern Rhodesia” 
in April, and the other by Mr. Mossop, entitled '^Some 
Tobacco Pests that can he Serious” in July, the latter being 
published in the Rhodesia Agricultural Journal for August, 
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Visitors.—In tlie course of tlie year Professor Parrot, of 
the Agricultural Experiment Station, Geneva, IT.S.A. ; Pro- 
fessor Munro, of the Imperial College of Science, London; and 
Dr. Compere, of the California Citrus Experiment Station, 
visited the laboratories and discussed some problems of insect 
control. Sir William Clark, High Commissioner for South 
Africa, accompanied by His Excellency the Governor, visited 
the Tsetse Fly Eesearch Laboratory. 

PUBLICATIONS. 

The following papers by members of the staff were pub- 
lished during 1937 : — 

1. “Ticks infesting Domestic Animals in Southern Rho- 
desia” (continued), by R. W. Jack, Rhodesia Agricuh 
tural Journal, XXXIV., i., pp. 25-27. Salisbury, 
January. (Illustrated.) Revision. Reprinted as Bull. 
1011 . 

2. “Water and Fat Content of Tsetse Flies,” Nature, Vol. 
139, No. 3505, p. 31 (Jan. 2nd). London. 

3. “Some Facts and Common Fancies , Concerning Declared 
Tobacco Pests,” by M. C. Mossop, Rhodesia Agricultural 
Journal, XXXIV., 2, pp. 127-136. Salisbury, Februarj^ 
(Illustrated.) Reprinted as Bull. 1014. 

4. “A Poison Bait for Young Locust Hoppers,” by the 
Entomological Branch, Ibid, 2, pp, 137-14L Salisbury, 
February. 

5. “Some Tobacco Pests that can be Serious,” by M. C. 
Mossop, Ibid, 8, pp. 606-611. Salisbury, August. 
Reprinted as Bull. 1039. 

6. “On the Biology of some Rhodesian Diptera, together 
with Descriptions of three Species of Asilidae new to 
Science,” by E. G. Engel and Alexander Cuthbertson. 
Transactions of the Rhodesia Scientific Association, 
XXXV., 1, pp. 1-16. Salisbury, August. (Illustrated.) 

7. “Biological Notes on some Diptera in Southern Rhode- 
sia,” by Alexander Cuthbertson, Ibid, pp. 16-34, Salis- 
bury, August. 
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8. War Against Pests/' by M, 0. Mossop, The liho- 
desia Herald^ Salisbury, 19tli August, 

9. Effect of Temperature on tbe Eeactioii of Glossma 
nnoTsitans^ Westw. to Light. A Preliminary Note/' by 
E. W. Jack and W. L. Williams, Bulletin of Entomolo- 
gical Research, 28, 3, pp. 499-503. London, October. 
(Illustrated.) 

10. ^‘An XJnusual Winter Outbreak of Maize Weevil {Calan- 
dra oryzae, L.), by M. 0. Mossop, Rhodesia Agrioultural 
Journal, XXXIV., 12, pp. 935-941. Salisbury, Decem- 
ber. Reprinted as Bull. 1050. 

11. ^^Montbly Reports on the Locust Position/' by R. W. 
Jack, Ibid, Nos, 1-12, Salisbury, January-December. 

Acknowledgements.— I have pleasure in acknowleding the 
cordial co-operation of ofidcers of other Departments and 
Divisions of the Agricultural Department throughout the year. 
In this connection may be mentioned particularly the Depart- 
ment of Native Affairs and B.S*A, Police in reference to locust 
administration, and the former again in connection with tsetse 
fly operations. Officers of the Division of Chemistry have been 
particularly helpful in connection with tsetse fly research. 

I have also pleasure in testifying to the loyal service ren- 
dered by members of my staff during the year. * 

I greatly regret to record the death in May of the year 
under review of Mr. J. K. Kieser, who entered the Service 
of the Division in the capacity of Tsetse Ply Ranger, October, 
1928, His death followed an operation for appendicitis. 
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Rhodesia Weather Bureau. 


JUNE, 1938. 


Pressure,— Barometric pressure was slightly in excess of 
normal. 

Temperature. — Maximum temperatures were mostly a 
degree or two below normal, but minimum temperatures were 
above normal by a greater amount, and mean telnperatures 
averaged about half a degree above normal. 

Rainfall. — The usual guti weather was experienced over 
the Eastern Border, and some rather unseasonable showers 
occurred elsewhere. 


PEECIPITATION. 


station. Inches. Normal. No. of Bays. 

Beitbridge Nil 0.02 — 

Bindura ... 0.06 0.06 1 

Bulawayo Ml 0.03 — 

Chipinga 0.59 0.66 6 

Enkeldoorn ... ... 0.05 0.07 1 

Fort Victoria ... 0.20 0.09 4 

Gwaai Siding Ml 0.00 — 

Gwanda ... Ml 0.06 — 

Gwelo ... 0.03 0.02 1 

Hartley ... ... ... 0.27 0.01 2 

Inyanga ... Ml 0.12 — 

Marandellas Ml 0.09 — 

Miami 0.48 0.12 3 

Mount Darwin ... ... Ml 0.64 ~ 

Mount Nuza. 1.78 2.48 13 

Mtoko 0.02 0.06 1 

New Year’s Gift ... 0.28 0.41 5 

Nuanetsi ... ... ... 0.04 0.08 1 

Plumtree MI 0.00^^^^^ 

Que Que ... ... ... 0.06 O.Ol — 
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Station. 

Inches. 

Normal. 

Rxxsape 

0.09 

0.29 

Salisbury 

0.12 

0.06 

Sliabani 

0.22 

0.16 

Sinoia 

0.41 

0.02 

Sipolilo 

0.01 

0.04 

vStaplefortl 

1.48 

1.21 

Umtali 

0.28 

0.26 

Victoria Falls 

0.02 

0.01 

Waulde 

0.09 

0.00 

Aberoorn 

Ml 

— 

Broken Hill 

Ml 

— 

Fort Jameson 

Ml 

— 

Fort Eoseberry 

Ml 

— 

Isoka 

0.02 

— 

Kancliindu 

Ml 

— 

Kapiri MposM 

Ml 



Kasama 

Ml 



Kaseinpa 

Ml 

— 

Livingstone 

Ml 

— 

Lundad 

Ml 



Mankoya 

Ml 

— 

Mazabuka 

0.01 



Mongii ... 

Ml 

— 

Mpika 

... ... Ml 



Mufilira ... 

Ml 

■ ,, 

Ndola ... 

Ml 


Petauke ... 

... ... Ml 


Senanga 

Ml 



No. of Days. 

3 

1 


1 

y 

6 

] 

1 


,1 


1 


i 
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Southern Rhodesia Veterinary 
Report. 


MAY, 1938. 


DISEASES. 

‘ African Coast Fever diagnosed on the farm Clifton, Mel- 
setter ISTative District. 

TXJBEECIJLm TEST, 

A herd of 283 head of cattle on Leachdale farm, Insiza 
District, were inoculated. Four animals reacted to the test. 

Twenty-three bulls, 28 cows and 24 heifers were tested 
upon importation with negative results. 

MAELEIN TEST. 

Forty-two horses and 14 mules were tested upon entry. 
jSTo reactions. 

IMPORTATIONS. 

From IJnion of South Africa: Bulls 16, cows 36, horses 
42, mules 14, sheep 45, pigs 1, 

From Bechuanaland Protectorate : Sheep 1,319. 

EXPORTATIONS, 

To Union of South Africa: Oxen 11. 

To Northern Rhodesia : Bulls 8, cows 21, sheep 84* 

To Portuguese East Africa : Cows 55, oxen 133. 

To Bechuanaland Protectorate : Pigs 12, 

To Congo Beige: Bulls Ij cows 11. 
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EXPOETATIONS— MISCELLANEOUS. 

To United Kindgoni : Chilled beef (quarters, 9,341 ; frozen 
boned beef quarter's, 2,163; frozen beef sidevS, 67; kidneys, 
17 lbs. ; tongues, 181 lbs. ; livers, 358 lbs. ; hearts, 101 lbs, ; 
tails, 92 lbs. ; skirts, 36 lbs. ; shanks, 80 lbs. 

To Northern Eliodesia. (in cold storage) : Beef cart'tises, 
195|. 

To Congo Beige (in cold storage): Beef carcases, 77|; 
mutton carcases, 8. 

Meat Products. — From Liebig’s Factory. 

To Union of South Africa: Corned beef, 108,396 lbs.; 
beef powder, 48,000 lbs. ; tongues, 3,600 lbs. 

To United Kingdom : Meat extract, 23,619 lbs. ; beef 
powder, 23,416|- lbs. 

G. C. Hooper Sharpe, 

Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA. 

Locust Invasion, 1932-38. 


Monthly Eeport Jfo. 67. June, 1938. 


Reports of the Red Locust {Nomadacris septemfasciata 
Servi) have been relatively infrequent during June, probably 
due to cold weather preventing activity. 

Winged swarms described as from ‘^smalF’ to ^ ‘large’ ^ 
have been reported in the districts of Mazoe, Salisbury, Chili- 
manzi, and Melsetter only. The direction of flight varied 
from east to south, the general trend being thus south- 
easterly. 

Some damage to winter wheat has been reported. 

Rupert W. Jack, 

Chief Entomologist. 




NOTICE 

The Agricultural Journal of S. Rhodesia 

is isstted by the Department of Agriculture, and can be 
obtained upon application to tbe Editor. The Annual 
Subscription, which must be paid in advance, is 5/-, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription for two years. 

Persons residing outside Southern and Horthem 
Modesia may become subscribers by paying 2/- in addition 
to the subscription, to cover postage. 

If payment is made by a cheque drawn on a bank 
out^de Bhodesia, commis^on must be added. 

All cheques and postal notes must bo made payable to 
tbe Secretary for Agriculture and Lands. 


Date 19 

To the Secretary, 

Department of Aynculture and Lands, 

Saiishury. 

Please enrol me as a subscriber to the ‘^Rhodesia Agricul- 
tural Journal” for one year from. 

19. , for which 1 enclose 

Name 

Full Postal Address 


.’TOiiwO' yfrite #rtiacay 




THE RHODESIA ‘ ^ 

Agricultural Journal 

Edited by the Director of Agriculture, 

{Assisted by the Staff of the Agricultural Department), 

PUBLISHED MONTHLY. 

Subscription: 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 

VoL, .XXXV.] September, 1938. [Xo. 9. 


Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to z— The 
Editor, Department of Agriculture, Salisbury, Correspon- 
dence regarding advertisements should be addressed z — The 
Art Printing Works, Ltd,, Box 431, Salisbury, 


Trout Pishing.— The waters of the Inyangdmbie River 
system on the Rhodes Inyanga Estate will be opened for 
Rainbow Trout fishing from the 1st October, 1938, to lOth 
April, 1939. 

The cost of permits, which are obtainable from the 
Manager of the Estate, P./Bag Rusapi, or from the Office of 
the Conservator of Forests, P.O. Box 387, Salisbury, will be 
3s. 6d, per day, 7s. 6d. per week, or £1 Is. per season. 

Applications for more than one permit should give the 
initials of each person for whom a permit is required. 

Rules governing the fishing in the above waters Are 
obtainable on application from the Secretary, Department of 
Agriculture and Lands, or from the Manager of the Estate. 
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Chicken Pox Vaccine.— An article on chicken pox -appeared 
in the February Journal of this year. This gave full instruc- 
tions for the use of vaccine which is obtainable from the 
Director of Veterinary Research, Salisbury. Dp to the present 
the cost has been six shillings per 100 doses, but the Govern- 
ment has now given authority for the price to be reduced to 
4s. 6d. per 100 doses. 


Cleanliness Aids Insect Control.— Tobacco growers and 
graders are advised that as a preventative measui*e against 
pests of stored tobacco, all waste tobacco should be destroyed 
or otherwise suitably disposed of immediately, and premises 
thoroughly cleaned or re-cleaned. 

The retention of tobacco on the farm between the present 
time and the coming season is inadvisable. 


The Farming and Mining Population.— According to the 
latest Bulletin issued by the Government Statistician nearly 
three-quarters of the total number of Europeans engaged in 
agriculture were in Mashonaland, the actual number being 
3,016 out of a total of 4,091 (exclusive of five travellers). Of 
the former figure about one-fifth (actually 627) are in the 
Salisbury district. There were also 395 persons in Mazoe; 
350 in Lomagundi; 232 in Melsetter; 229 in Makoni; 191 in 
Maxandellas; and 179 in Charter, all districts which are 
primarily agricultural. In Hartley and Dmtali, where the 
mining industry is also of importance, there were respectively 

and 175 persons engaged in agriculture. 

Slightly more than one quarter of the persons engaged in 
agriculture occurred in Mataheleland (1,076 persons), Gwelo, 
where mining is of greater importance than agriculture, was 
nevertheless the most important agricultural district in 
Mataheleland, there heing 289 persons in the industry as com- 
pared with 206 in Bulawayo, 111 in Insiza and 102 in 
Bulalima-Mangwe, %here agriculture is the dominant indus- 
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Out of a total of 3,699 Europeans employed in tlie mining 
industry three out of every five persons were in Matabeleland, 
where there were 2,253 Europeans engaged in this industry as 
compared with 1,446, or 39 per cent., in Mashonaland. 

The most important mining as well as agricultural district 
in Matabeleland was Grwelo, where 562 persons occurred in the 
industrial group. Next in importance came Bulawayo with 
337 persons, Belingwe with 295, Selukwe with 287, Bubi with 
247, Gwanda with 171, Insiza with 124, and Wankie with 117. 
In all the above mentioned districts, with the exception of 
Bulawayo and Insiza, mining was the only industry of any 
importance. 

In Mashonaland y Hartley vras by far the most important 
mining district, there being 509 persons in this industry as 
compared with 292 in Mazoe, 177 in Salisbury, 160 in TJmtali 
and 109 in Lomagundi. In each of the four latter districts, 
however, agriculture was the principal industry. 


Butter Production.—Purchases of butter-fat by creameries 
decreased from 53,591 lbs. in May to 45,045 lbs. in June, and 
the amount of butter manufactured from 63,759 lbs. to 
54,079 lbs. Imports rose to 164,150 lbs., while exports 
amounted to 8,575 lbs. 

In the first half of this year purchases of butter-fat by 
creameries, 533,867 lbs., were 179,032 lbs. lower than in the 
corresponding period of last year, and butter production 
amounted in 1938 to 643,506 lbs., or 202,725 lbs. less than 
than in the first six months of 1937. With the large quantity 
of butter imported in June, total imports in the first half of 
this year amounted to 186,380 lbs. There were 128,243 lbs. 
exported. 

Prices paid for butter-fat remained at the same level as 
in the previous month — Is. 3d. for 1st, Is. Id. for 2nd and 
lid. for 3rd grade. Wholesale butter prices were also 
unchanged at Is. 7d., Is. 5d. and Is. 3d, respectively for 1st, 
2nd and 3rd grade. 




688 


THE RHODESIA AGRICTTLTUEAL JOURNAL, 


Cheese.— Tlie amount of ckeese manufactured also 
decreased, from 30,807 lbs. in May to 24,229 lbs. in June. 
Imports amounted to 4,287 lbs. and exports to 6,177 lbs. 

Cheese production in the first half of this year totalled 
226,187 lbs., about 14,300 lbs. more than in the corresponding 
period of 1937. There were 35,126 lbs, of cheese imported 
and 36,181 lbs. exported during January- June of the current 
year. 


CLEANLINESS 
Aids Insect Control 

^ La^ds in Sheds» Stores and Farmsteads 
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The late 

Major G. C. Hooper Sharpe, 
M.R.C.V.S.. M.C. 

It is with the deepest regret that we have to record the 
death of Major G. 0. Hooper Sharpe, M,R.C.V.S., M,C,, 
Chief Veterinary Surgeon of the Colony of Southern Hhodesia. 

Mr. Hooper Sharpe was admitted into hospital in July 
suffering from an attack of double pnenmonia. He was, how- 



eyer, discharged after two weeks’ detention and was con- 
yalescing at his home ^^Dunothail,” Highlands, and seemed to 
be progressing favourably. It therefore; came as a shock to all 
those who held him in high esteem to hear of his sudden death, 
due to heart failure, on 27th August. Thus passed a valued 
civil servant who was noted for his energy and capabilities and 
who had great professional and administrative experience and 
ability. 

Granville Cecil Hooper Sharpe was born on 2nd June, 
1880, and was thus in his 59th year at the time of his death. 
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He studied at London University and qualified for his 
M.E.C.V.S. on 20t]i July, 1906. 

In 1907 he came to Southern Rhodesia, and was appointed 
a Government Yeterinary Surgeon at Bulawayo on 22nd June 
of that year, and for the next eight years he served in 
Matabeleland. 

In September, 1915, he joined the Southern Rhodesian 
Column and proceeded to German East Africa, where he served 
with distinction as Yeterinary Officer, concerning himself 
mainly with the control of Rinderpest in the area of opera- 
tions. It was whilst engaged upon this duty that Major 
Hooper Sharpe was awarded the Military Cross for repelling 
attacks of enemy patrols. 

In 1917, a few months after his return from German East 
Africa, at the conclusion of operations, he was transferred on 
temporary duty in connection with African Coast Fever to 
the Yictoria district, being appointed as District Yeterinary 
Surgeon of this area two years later. 

In 1921 he acted temporarily as Acting Assistant Chief 
Yeterinary Surgeon in Bulawayo during the absence on leave 
of Mr. C. R. Edmonds. In 1924 he returned to Bulawayo, on 
the retirement of the Assistant Chief Yeterinary Surgeon, Mr. 
Edmonds, and was appointed as Senior District Yeterinary 
Surgeon of Matabeleland. On two occasions, while he held 
this appointment, he acted as Chief Yeterinary Surgeon during 
the absence of Mr. J. M. Sinclair in 1924 and 1929. 

In 1933 he was transferred to Salisbury as Acting Chief 
Yeterinary Surgeon, and on 27th February, 1934, he was 
appointed Chief Yeterinary Surgeon. Major Hooper Sharpe 
was also Chief Veterinary Officer of the British South Africa 
Folice. 

Major Hooper Sharpe leaves a widow and two sons, to 
whom the deepest sympathy is extended. 
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Report on Trout Streams. 


By C. Sutton, Inland Fislieries Officer, Natal. 


In accordance witli a request from the Secretary of Agri- 
cultnre of Southern Bhodesia for a general report on the 
troTit localities, I have visited these and have pleasure in 
submitting the following report in which I have endeavoured 
to apply to conditions obtaining in Southern Rhodesia, the 
results of observations made over several years in other trout 
area, and to impart as much useful information as possible, 
and I have included recommendations for future action and 
control. I was enabled to inspect all areas where trout are 
already plentiful, and also all potential trout streams. 


Habitat. — ^The trout, both the Brown Trout {Salmo fario) 
and the Rainbow Trout {Salmo Jridem), require cold clear 
water in which to live, and as the Equator is approached, the 
greater must be the altitude of the water which it is proposed 
to stock in order that the temperature may remain low enough. 
In the Cape Province of the Union of South Africa trout will 
live at sea level; in Natal they do not survive below 4,000 feet, 
whereas in Kenya Colony they will live between 6,000 and 
7,000 feet, but will only breed above 7,000 feet, as is shown 
by the following quotation from “Inland Waters of Africa,'* 
by S. and E. B. Worthington : — 

“In selecting waters for trout introductions in country 
lying on the Equator, the first consideration is that of tem- 
perature, for trout cannot breed in any water warmer than 
58 degrees F. on account of the fact that their eggs become 
addled and cannot develop. In Kenya this necessarily limits 
trout waters to over the 7,000 feet contour, although in places 
the fish can descend into lower altitudes for growth in between 
breeding periods. . . .** 

In Southern Rhodesia enough rivers have not yet been 
stocked to give sufficient evidence from which the altitude 
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below wMcb it will be useless to stock can be deduced. It 
would appear to be somewhere between 4,000 and 5,000 feet, . 
but the nature of the source of the water would also be a 
deciding factor, as a river with its source in some mountain 
area would have a lower temperature than one with its source 
at a lower altitude. It would appear, therefore, that only 
streams which have their sources in one of the big mountain 
masses at Inyanga, Stapleford and Melsetter are worth 
stocking at first ; experiments can be ciirried out later in other 
rivers. 

Stocking.— Stocking of rivers can be carried out in two 
ways; — 

(a) By the hatching of ova purchased from a 
hatchery, and 

(5) By the capture and transportation of small fish 
from some water already well stocked. 

Method (a) can be sub-divided into (i.) Eelease of alevins, 
i.e., the planting out of the young fish as soon as they have 
absorbed the yolk sac and are ready to feed. (This is the 
quickest and cheapest method.) (ii.) Transferring the alevins 
from the hatching boxes to ponds where they are fed on the 
yolk of eggs and minced liver for a period of from three weeks 
to three months when they are released in the river. 

Method (6) is carried out by capturing small fish in a 
well stocked water by means of angling for them with a fly in 
the usual manner. Alt helpers must be warned to handle the 
fish with wet hands and not to squeeze them, as this is liable 
to injure them. As the fish are caught, they are carried in 
buckets to a 20 gallon perforated zinc container which is stood 
in the stream in still, or very gently flowing water. When 
enough fish have been caught, this inner container is lifted 
out and put into an outer container previously filled with fresh 
riwwate. As long as fresh water is added every ten miles 
or trout can be transported long distances. 

As the fish released must rely on the natural food in the 
river, competition must be avoided by putting only a few 
aach suitable pool; twenty to thirty alevins which must 
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be put in shallow fast runnmg water 2 ft. — 6 ft. deep as 
similar to natural spawning beds as possible ; and six to eight 
fingerlings, which prefer deeper water. 

Success in stocking a river is usually more easily obtained 
by planting the trout in the head waters of the river, 
Numerous failures can be attributed to attempts to stock being 
made too low down the river. 

» 

As the alevins are very easily transported by car I recom- 
mend that all ova be hatched at two Government stations, the 
first at the Inyanga Rhodes Estate, where all trout intended 
for stocking the Inyangombi, Pungwe and Odzi Rivers be 
hatched; and the second at the Stapleford Forestry Station 
where the trout for the Odzani River and other streams in the 
Melsetter district be hatched. I do not recommend any 
attempt being made to produce trout ova locally on account 
of the expense involved, and the uncertainty of securing good 
results in this highly specialised undertaking. 

Which Species— Brown or Rainbow?— In some rivers a 
mixed population of both species will maintain itself, whereas 
in others, either one or other eventually disappears. The 
Bureau of Fisheries of the United States of America states 
that the Rainbow should not be used to stock small and 
shallow streams, but deep, fast-flowing rivers should be 
selected. The Brown will stay in small and shallow streams 
and provide quite good sport. The Bureau also states that 
experience in the United States shows that the Brown will 
stand heavier fishing and will produce bigger fish under heavy 
fishing conditions. From what I saw of the Pungwe River 
system, I think that Browns would do better than Rainbows, 
and this also applies to the Nyahodi and Silver Streams near 
Melsetter. 

Natural Reproduction.— In all the rivers examined, 
abundant gravel beds suitable for spawning were seen. In 
each river system assurances were given me that the trout had 
reproduced under natural conditions in the rivers. 

Two fish were killed at Inyanga, the first a cock fi.sh which 
was just approaching the end of its second year, but the milt 
sacs were swollen audit would have bred this winter, although, 
normally, the trout does not spawn until its third winter. 
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This precocity is common where conditions are good. The 
second, a hen fish, contained ovaries with eggs the size of 
No. 4 shot which would have been deposited probably in six 
to eight weeks time when the ova had reached the size of a 
dried pea. 

Reports of spawning from June to November were 
received, and it would be interesting to know if these reports 
are correct. The signs of a spawning fish are : the anus 
becomes red and enlarged, black blotches appear on the sides 
and the flesh is soft and unfit for eating, and in the female, 
the abdomen is swollen. After the fish is spent these condi- 
tions persist for some time. . 

Unless the milt or ova comes away with no pressure on 
the body of the fish, it cannot be said to be ready to spawn. 
And even if it does come away readily, the ova may have been 
held over after the proper spawning time for some reason such 
as lack of spawning beds, lack of mats, or too low water. 

Where the winter period is not very well defined, spawn- 
ing may persist over a much longer period, but reports of a 
few odd early, or late, spawners should not influence the deter- 
mining of the date of the open season, which should give the 
maximum protection to the greatest number of spawners. 

Food Supply.— Examination of the river bottom in each 
instance showed that the quantity and variety of aquatic 
insects which the trout use for food were excellent, midge 
larvae particularly being very abundant, which augurs well 
for the fish, as this insect is one of the main sources of fish life. 

Other aquatic insects seen in quantities in the streams were 
dragon fly larvae, and larvae of the caddis fly, the stone fly 
and the May fly. Trout do not feed on vegetation in any form, 
but take only frogs, insects, minnows, etc., and insects are 
taken in all stages of their life cycle from larvae to the spent 
imago floating down the stream ; frogs and tadpoles are 
readily eaten, and these seem to be still numerous on the 
rivers- These and crabs constitute the food which produces 
the big trout. Unfortunately the only minnow is a small high- 
veld barbel, and this form of food will be quickly extermi- 
the. trout. ■ ■ 
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Land insects wMch. fall into tlie water from oyer-hanging 
vegetation, or are blown in, are readily eaten; in the stomach 
of one trout at Inyanga two bees were, found. Large quantities 
of food are also washed in during rains. 

Age.—A means of determining the well-being, or other- 
wise, of a trout is by working out a ‘‘condition factor’’ for 
that particular fish, and then comparing its condition factor 
with the average condition factor which has been previously 
found for that river. The condition factor is. found by using 
the formula: Weight == (length in inches) cubed x C.F.) 

ioo 

The condition factors for the trout caught both at 
Inyanga and in the Odzani have been worked out and show 
very high condition ; the average at Inyanga for the first half 
of the season was approximately 56 ; for the latter half it had 
dropped to 45. 

If the age of the fish is known and the condition factor 
is worked out, a true idea of the state of the fish population 
can be arrived at. The age of a trout can be determined by an 
examination of its scales through a miscroscope. 


The two fish killed at Inyanga had the following records : 


Length. 

Weight, 

C.F. 

Age. 

9i in. 

6 oz. 

48 

1 plus (approaching 2nd winter) 


8 oz. 

47 

2 plus 


The first was a cock fish which would have spawned this 
winter, and the second was a hen fish, the ova being the size of 
ISTo, 4 shot. 


The condition factor of these fish is good and the growth 
for age is particularly good. This is a usual condition in all 
virgin rivers, and it will be found that the average rate of 
growth, and average weight, will decrease as the numbers of 
fish in the rivers increase. 

Vegetation.— The vegetation growing near a river 
frequently be used as an indicator as to whether trout will 
survive or uot. At Inyanga I was pleased to recognise an old 
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friend wMcli natiTes call the “Mtshitshi^’ in Natal [Leuco- 
sidea serica). Observations of the plant life on known good 
trout streams can he used as a further guide to the selection of 
suitable water to stock. 

The type of stream inspected by me in the trout area was 
all of the fast flowing rocky bottomed type which does not 
support aquatic vegetation, but in isolated pools aquatic plants 
were observed, and quantities of insect life were present. 

Marginal plants (mostly consisting of reeds) were fre- 
quently seen, and these form a valuable breeding ground for 
certain insects. 

The banks of all the streams were very overgrown with 
various types of vegetation, so much so that many good pools 
were unfi-shable and the most economic use of the water was 
not being made, that is, from the angler’s point of view. 

As the overhanging vegetation is a valuable source of 
food supply, and gives shade and protection to the fi,sh from 
birds, I want to emphasise that cutting back of the growth 
should only be done where it is necessary, and then only 
sufficiently to enable the angler to place his fly all over the 
pool. 

Stream Improvement.— -It has been suggested that the con- 
struction of a series of weirs should be undertaken to improve 
the fishing in the rivers, but these are not recommended for 
the following reasons : — 

1. Water-tight weirs tend to silt up and produce a 
shallow, featureless pool which will not hold fish. 

2. They offer big resistance to floods and are liable to 
be swept away. 

3. It would be necessary to construct fish passes, other- 
wise the normal movements of the fish would be interrupted. 

4. It is ^ early to begin stream improvement as all 
good lies are not yet occupied by fish, which will be the case 
; only when the stream is fully stocked, 

, The es|msew0uld.;not justify the: results. 
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MANAGEMENT. 

Production of Big Pish.— Tlie history of most rivers stocked 
with trout has been the same; when angling started good bags 
of big fish were obtained. As the fish bred and the numbers 
increased, the average size decreased and a cry arose asking 
why the fishing had gone off. 

In order to allow the first phase to persist as long as 
possible, I would like to warn the Administration against 
initial over-stocking and overprotection; these two together 
will decrease the average size quicker than anything. 

Most anglers like to take big fish, and it should be the 
object of the Administration so to manage a portion of the 
river as to provide big fish only. As pointed out previously 
the average size decreases as the numbers increase, and there- 
fore the object may be obtained by restricting the number of 
fish in the lower, deeper reaches. These reaches should, at 
first, be stocked lightly, and later not at all, because the fish 
will drift down as they grow bigger and require more room 
and more food. Close observation of the fish population by 
the officer in charge of a stream should be made and as soon 
as the numbers begin to increase, stocking of that particular 
stream should cease, and if the numbers continue to increase, 
the bag limit per day should be increased. 

Denudation.— The denudation of the water shed should be 
guarded against as far as possible; with the removal of the 
vegetation will come heavier floods, lower water in the dry 
season, and warmer and dirtier water, all conditions which are 
not favourable to trout. Floods will scour out any weed beds 
and gravel bars and wash away any insect food contained 
therein. 

When cutting of vegetation is undertaken, care should be 
used to avoid cutting enough to start erosion of the hanks, for 
the foregoing reasons. 

Demarcation of Trout Area— The introduction of the 
American Black Bass has started in Southern Ehodesia, and 
as this fish can live in water too hot for trout, I suggest that 
the Government makes a survey of the possible trout rivers 
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and demarcates an area into wMcli no Black Bass may be 
introduced, even in dams in that area, so that all water which 
would accommodate trout should receive them. 

The reason for this exclusion is that Black Bass is a very 
predaceous fish and its natural food consists of any fish smaller 
than itself, and even if confined to dams, they are bound to 
escape sooner or later. One big bass will dominate a pool to 
the exclusion of any other fish, while not reproducing itself. 

Predator Control.— The spoor of otter was observed in many 
places, and although they may not be numerous, they will 
tend to increase as the number of trout increase. That they 
eat trout is beyond doubt, but the fact that they subsist chiefly 
on crabs is the principal reason for keeping check on their 
numbers, the crah being the best food obtainable to grow out 
big fish. 

Some giant kingfishers were seen, and these take their 
toll of the smaller fish, but as they are picturesque and their 
cheerful cackle is welcomed by nature lovers, I do not recom- 
mend their wholesale destruction. 

The black birds variously known as /‘Snake Bird,'' 
“Diver" or more usually “Cormorant" has, on the other hand, 
nothing to recommend them, and they do immense destruction 
on any water and should be exterminated. 

GOYERNMENT GOITTROL. 

The history of the introduction of trout into most British 
Colonies has followed very similar lines. First of all a small 
body of enthusiasts imports ova and succeeds in stocking a 
stream in their vicinity. From this nucleus other clubs and 
acclimitisation societies spring, and so trout fishing spreads 
through the Colony. Each club formulates its own rules, and 
after a time the demand for uniformity brings the demand for 
central control, and the Government is asked to take over. 
The Cape Province and JTatal, in the Union of South Africa, 
and New Zealand and Australia have passed into Government 
cs^ntrol, and Kenya has just reached this stage, The time has 
come for the Government of Southern Rhodesia to take control 
reasons: — 
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1. The public of the Colony now realise that they have 
an asset in their mountain streams, and realise also the benefits 
of a healthful holiday spent in the open air on those streams. 

2. The lack of uniform control is hindering the progress 
of stocking the streams. 

3. The Government can see that any work done is for 
the benefit of the Colony as a whole. 

4. The limited supply of ova received from hatcheries 
would be used to the best advantage. 

MEASTJEES OF CONTEOL. 

I suggest that : — 

1. The Government, by the issue of regulations, should 
take control of trout introduction and fishing. 

2. The Government purchase all necessary ova and hatch 
same at two stations to be established at Inyanga and Staple- 
ford. 

3. A Government officer should make a thorough survey 
of the streams suitable for trout and formulate a stocking 
programme to be completed as soon as may be. 

It is essential that the permission to stock is first obtained ‘ 
from the riparian owners, and if an agreement can be reached 
concerning angling before the fish are established, numerous 
difficulties would be solved, 

4. The streams so stocked to be closed to fishing until 
the. Government officer in charge considers that the trout are , 
well enough established to permit of an open season. 

5. The formation of clubs locally should be encouraged 
and the members asked to assist the Government by carrying 
out stocking operations under the control of the Government 
officer, and by forwarding to him their recommendations, after 
due observance of local conditions, for the length of the open 
season ; date on which it should commence ; the number of fish 
to be killed in one day, or in the season ; and the length under 
which a fish must be returned to the water. 
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6. The Government to appoint native water bailifis who 
should be, preferably, special sworn-in constables with powers 
to arrest any native contravening the fishing laws. These 
water bailifis could also keep a check on the number of anglers 
on the rivers by obtaining signatures. Another of their duties 
would be the control of otters, etc. 

7. The regulation should contain ; — 

(а) A paragraph restricting angling for trout to rod, 
line, and non-spinning feathered fly only. 

(б) All under-sized trout must be handled with wet 
hands and carefully returned, unharmed, to the water. 

8. The licence fee of £1 Is, Od. per season should be 
imposed, this licence to allow the holder to fish any open water 
in the Colony, subject to the permission of the riparian 
owner. This last clause should be clearly stated on the licence. 

With reference to Paragraph 5 above I would like to 
thank those members of the Umtali Angling Club whom I met 
for their helpful information which they so readily supplied. 
This club was the pioneer of trout stocking in the Colony, 

Throughout my tour of inspection I was accompanied by 
the Conservator of Forests for Southern Rhodesia, Mr. E. J. 
Eelly-Edwards, and I was able to demonstrate to Mm per- 
^naily the type of water suitable for each species of trout; 
the type of stream bed stiitable for planting alevins and finger- 
where vegetation should be cut, and how much. 

I cannot close this report without asking the Government 
to take inpre active part in the control of their indigenous 
fisMng, particularly the tiger fish.. Although they appear 
to be innumerable to-day, with unrestricted fisMng, and 
dynamting, their numbers will be quickly decimated, and 
wfet is undoubk^^^ a gmt asset will, in time, be lost to 
the'Cblony, 
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Uncontrolled Grass and Forest 
Fires and their Prevention. 


By the Rev. Father A. B, Bxjrbridge, S.J. 


Foreword.— With the approval of the Secretary for Ifative 
Affairs, arrangements have been made with the Department 
of Native Education for the holding of an essay competition 
in the MISSIONARY SCHOOL CIRCUITS of the Colony, 
and prizes in varying amounts will be awarded to the pupils 
in these schools for the best essay presented describing the 
evils arising from uncontrolled veld fires, and the reasons why 
every precaution should be taken to prevent their occurrence. 

It is hoped that the following article which in the main has 
been prepared by the Rev. Father Burbridge, S.J., will prove 
useful and suggestive to teachers and will provide a framework 
around which they may build up the construction on the 
subject which they give to those attending their schools. 

All those in Southern Rhodesia who are actively co-operat- 
ing in the National movement for the prevention of uncon- 
trolled veld fires will be deeply grateful to the Rev. Father 
Burbridge for the time which he has given to preparing these 
notes in a manner, which from his experience, he believes will 
make a special appeal to the native mind. 

H. O'. MUNDY, Secretary, 
Department of Agriculture and Lands. 


The aim of this article is to show that veld fires are a 
source of lasting harm to the country in which we live, and 
that he who aids and abets those people who are responsible 
for causing grass and forest fires is as much an enemy to the 
community as the soldier of a foreign army who comes to lay 
waste our land in time of war. Once this is understood it is 
seen that to put a stop to the uncontrolled burning of the veld 
is one of our most important duties. No claim to share in 
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this country’s life is valid without recognition of the implied 
responsibility to preserve and improve the God-given bounty 
of its soil and no good Ehodesian, European or Native, can 
afford to shirk the duty of co-operating with the measures 
framed by Government for preserving the productive qualities 
of the land. So, now that the much-discussed bogey of trans- 
portation from their Fatherland has been finally laid by those 
who bear the sword in the name of our King, we may hope 
that natives will cease firing on shadows and exchange their 
needless fear of being moved out of Southern Ehodesia for 
the more rational fear of their lands in Southern Ehodesia 
being removed from them by soil erosion. 

The demon of erosion is no imaginary evil. Those who 
have had their eyes opened by wise instructors see tokens of 
its ravages everywhere, and realise that these are due in great 
measure to veld-firing. Exit have they yet realised that, unless 
a halt is called to the destructive march of these fires, the 
native inheritance will become, within a measurable distance 
of time, a desert? We may sing to ours heart’s content — 
^^This is my own my native land,” 
only if we remember that no man can do what he likes with 
his own to the detriment of the common good. 

The Nature and Magnitude of the Evil, — The white man’s 
news sheets are full of incidents relating to loss of life and 
property; now it is a native mauled by lion or leopard, or 
again a fatal accident to a native in collision with a motor 
car; and in the rainy season how often we read of natives 
struck by lightning or drowned in the waters of a flood; and 
we have all heard tell in our own homes of the shocking 
roasting of human beings and of the discovery of their charred 
remains on the scorched veld. Did we ever reflect that these 
remains were yet another burnt offering to ignorance or 
criminal negligence or the deliberate self-seeking of the game- 
hunt regardless of the harm that may come of it? Some of us 
lememl^r how a young man, seeing his favourite dog trapped 
two fires, rushed to its rescue and was thus himself 
trapped and devoured by the flames. Each new season’s grass 
fire brings its tale of such incidents. But the full story of 
such tragic events cannot be compared with that of the damage 
done to the whole country by grass fires. The Great Fire of 



tTKCONTEOLLED GRASS ANB FOREST FIRES. 


703 


London reduced the greater part of that city to ashes: but 
London was rebuilt. You cannot thus rebuild the soil. 

Both life and property can be insured against fire; but 
you cannot insure the country against the damage done by 
grass fires. You see we are seeking to measure the magnitude 
of this evil by comparing it with other evils which, however 
great in themselves, admit of some remedy. Thus we may 
think of tribal raids accompanied by burning of unharvested 
crops, or of the Great War and its toll of death. But wars 
and .raids burn themselves out. So do grass fires, it will be 
said. This is not so. The harm done is not a matter of mere 
combustion. The damage done to the soil does not end with 
the extinction of the flames. The loss of the grass burnt is 
insignificant compared with the havoc wrought on the soil 
by the cumulative and exhausting effects on its vegetable 
content. 

The effect of the regular recurrence of these fires resembles 
the malady of a ndonda, the victim bf chronic disease. What 
a pitiable plight is his, as he appears to recover for a day or 
two and then suffers relapse, gripped in lingering debility 
until this mysterious malady has sucked the marrow out of 
his bones and brought him to his grave. This ndonda is the 
living image of the effects of grass fires on the sources of life. 
There is no charm against soil erosion. No medicated smoke 
will meet the case. It is an evil which can only be put an end 
to by the total prevention of veld fires. 

The Mukondomheva (influenza) epidemic of 1918 brought 
death to the doors of every native village, but finally it passed 
away. The fatal effects of grass fires remain and each return- 
ing year they are intensified. Hookworm, bilharzia and 
epidemics of every kind entail incredible suffering, but they 
are evils which can be cured. There is no cure for this grass 
fire disease but the uprooting from ill-informed minds of the 
ideas that keep these fires, alive. 

Beasts of prey are known to select a special kraal to which 
they return again and again to carry off victims to thcit lair. 
These fierce visitors have desiguis oh a single fe 
fire evil strikes at the life of the entire comhauhity^ 
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Sioarms of locusts are Toracious visitors and devour cur 
crops ; but even tbey can make a delicious relisli, and after all 
tlxey take wing and fly away; but the evil of these devouring 
flames resembles a swarm of locusts which destroy but do not 
provide food and which make our fields their homes. 

Barrenness our fathers had a wholesome horror of. They 
knew that on fertility in man and beast and field the very 
existence of the community depended. In this their judgment 
was sound. To ward off sterilitj’' they examined the innermost 
secrets of nature and exploited all the worlds they knew of, 
visible and invisible. The measures taken were often childish 
and often based on ignorance, yet their zeal was not misplaced, 
even though their weapons might be blunted by ill-informed 
ideas. Hence their fear of ill-disposed persons believed to 
have the power to blast the crops and put a spell on produc- 
tivity in everj^ direction. Hence the abundant variety of 
magical expedients to ensure the fulfilment of nature’s law; 
increase and multiply. But no person was ever supposed to 
put a curse on the entire community comparable with the 
blighting effects of veld fires. These fires eat up our water 
supplies and destroy the fertility of the soil silently and with- 
out ceasing. The rains of each wet season rapidly carry away 
to the rivers, and thence to the sea, from the burnt veld, the 
life-giving properties of the soil. 

Witchcraft.— We are aware of the precautions taken by 
our elders in bygone days to rid the community of malignant 
persons believed to be capable of dealing out death by magical 
processes. These irrational measures were inspired by a good 
purpose. The terror with which the victims were regarded 
arose from the belief that these men were a menace to the life 
of the tribe. Therefore, in defence of the welfare of the com- 
munity, the people rose up in anger and slew them as assail- 
ants of the common good. 

Zeal for the public interest is always worthy of immita- 
tion. Eefuse, therefore, to aid and abet fire makers who are 
responsible for far greater evils than those ever supposed to 
have been caused by any Murowi. How then can we express 
surprise wken those found guilty of the crime of setting fire 
to the veld are brought to Justice and severely punished? 
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We have reviewed various* examples of the evils which 
may beset a people and yet be overcome. Compared, even 
when all are taken together, with the damage done by veld 
fires, they are but a speck in the balance. Lest this should 
be regarded as an over-statement of the facts, consider first the 
mischief done in the fast. It is estimated that to reinstate 
the soil would cost millions of money; and the time required 
for this almost impossible task is beyond reckoning. To make 
a just estimate of future damage we must give heed to the 
words of the wise who know from observation of the facts. 
They assure us that, unless an end is made of this evil, 
beggary, famine and starvation will be the lot of the native 
people. No educated native can afford to say: '^This will not 
come in my time,’^ unless he wishes to fall out of step with 
other enlightened natives who are determined to secure better 
prospects for their children than those provided by the back- 
wardness into which they themselves ■were born. Unless 
parents restrain their children from having part in this 
practice of firing the veld there is no future for them but the 
one stated above by those who have studied so anxiously this 
vital question. Their prophecy is supported by facts' of 
scientific observation in this way : by the agency of veld fires 
they tell us : — 

(a) The better and more leafy annual grasses are unable 
to re-establish themselves in bare and unsheltered 
soil. 

(&) The cover of vegetable matter in process of conversion 
into humus is reduced to ash and is carried away by 
wind and storm water. 

(o) The finer and more nutritious grasses are destroyed 
for they cannot resist being burnt each year by fire. 

{d) The loss of moisture from the soil due to evaporation 
by sun and wind, during the early part of the rainy 
season is increased, there being no shelter and shade 
which the unburnt grass would otherwise have 
afforded. 

{e) Grass fires are largely responsible for soil erosion by 
making easy the rapid flow of rain water over the 
burnt veld which carry away the loose surface soil 
into the ‘‘spruits” and rivers. 
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(/) Cattle are exposed to great suffering by being deprived 
of essential grazing, which, though admittedly 
during the winter months, very dry and deficient in 
feeding value, is still better than no grazing at all. 
How often do we see the veld burned off in the hope 
of early rain. No rain perhaps falls for weeks and, 
except in vleis, if the grass should spring a little it 
quickly withers away under the intense heat of the 
sun. The ground is left as bare of grass as when the 
fire first swept across it and the cattle in their poverty 
and weakness remain a pitiable sight. 

(g) Trees of all ages and sizes are injured or destroyed 
and thus the supplies of timber so necessary for our 
daily use and comfort become less and less. 

In the dry season the water in the rivers and pools is 
clear. After rains have fallen it is muddy or cloudy — ^the 
muddiness or cloudiness being caused by the surface soil or 
sand carried into the streams by the rain-water rushing over 
the exposed surface of the land. 

Causes of Grass Pires.— Fires are caused by ignorance, 
negligence, mistaken beliefs and lack of a sense of national 
responsibility. The native who carried a firebrand and, by 
letting the live embers drop as he returned home, was respon- 
sible for a huge grass fire which cost him six months in jail. 
Such criminal negligence will continue so long as the criminal 
is convinced that he has done no wrong, and is even prepared 
to defend himself as a saviour of his country, 

** A man convinced against his will, 

Is of the same opinion still/’ 

It is the belief in the minds of unenlightened Africans 
that huge grass fires are necessary to make rain and that a 
vast expanse of blackened veld below and clouds of dark smoke 
above are a proof that each has done his duty in contributing 
to the common good by making sure of plentiful rains. 

Tradition thus plays its part. What has always been 
;'‘our custom’’ must be in order, it is said. Then there is the 
lack of a sense of communify welfare, private advantage 
prevails, and grass jSred for game is the upshot, let the country 
saffier as it may.,-, ;■ 
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Remedies.— Punislimeiit can only deal witli casual and 
local offences, it is powerless to cope witli a disease of tlie mind 
wMcli is universal. If all those guilty of causing veld fires 
were arrested, jails would be filled and still these fires would 
rage with unabated fury. Game-hunts and the coveted green 
grazing patch are minor mischiefs. The crying offence of 
old was the conspiracy of an entire community in spring-time 
to envelope the heavens in smoke. This effect was deliberately 
sought in all good faith on the false and traditional principle 
that things alike in colour, shape and texture beget their like. 
Thus black smoke clouds were believed to bring rain clouds. 
These old-fashioned ideas, already giving place to a more 
rational outlook, cannot be knocked out of well-intentioned 
heads merely by compulsion and fault finding. They will only 
be entirely removed when right ideas are imparted in their 
place by reasonable, patient and enlightened instruction. 
Chiefs and headmen, parents and children, teachers and pupils 
are willing nowadays to be taught, provided they can trust 
their teachers. The teacher who collects from his pals snake 
tail-ends to smoke in his pipe to ward off evil is a dull-witted 
fellow unworthy of his high vocation, and he is no less a nitwit 
than his pupil whose face glows with hope at the sight of 
smoke-darkened heavens. Teachers and pupils who have been 
really educated know that this smoke, so far from being a fore- 
runner of rain, is but a device of fuddled brains and minds 
darkened by ignorance. There is no malice in all this mental 
fog bnt, forced into a new world, natives are opening their 
minds to new ideas, and hnngering for instruction, provided 
it be patiently instilled. Old beliefs injurious to their fellow- 
men must give way to more enlightened ideas, and the 
misguided thought that grass fires promote rain or bring any 
other advantage to the community must be banished for all 
times from our minds ; on the contrary, they reduce our cattle 
to the point of starvation and death; they eat up our water 
supplies and cause the fertile surface soil of our lands to be 
washed away to the sea. 



708 


THE RHODESIA AGRICtrLTDRAL JOURNAL. 


Government Loans and 
Subsidies, etc. 

FOR SOIL AKD WATER CONSERVATION, GREEN 

MANURING AND ARTIFICIAL FERTILISERS. 

It appears that large numbers of farmers are still unaware 
of the easy conditions under which loans and subsidies may 
be obtained and are also unaware of the conditions under 
which the Premier Portland Cement Company (Ehodesia) Ltd. 
provides supplies of cement at reduced rate for water conser- 
vation works. 

It has been decided, therefore, as a result of the need for 
expansion of such works, stressed by the Soil Conservation 
Advisory Councils of Mashonaland and Matabeleland, to set 
out the general conditions briefly in bulletin form. 

Irrigation Loans*— These loans are obtainable for any soil 
or water conservation works approved of by the Irrigation 
Department, such works including dams, weirs, canals, 
contour ridges and storm drains. Loans are also obtainable 
by Farmers’ Associations or any other approved Committee or 
body of farmers, for the purchase of implements and plant for 
the construction of soil conservation works. 

The application forms may be obtained either from the 
Director of Irrigation, P.O. Box 387, Salisbury, or from the 
Irrigation Engineer (Matabeleland), P.O. Box 666, Bulawayo. 

Before applying for a loan it is very advisable that the 
scheme be first investigated by an Irrigation Engineer and 
farmers should apply for a visit to one of the two officials 
mentioned above. These visits are carried out free of charge 
if the time occupied by the Engineer on any one farm is not 
more than twenty-four hours, and if visits can be carried out 
during the course of a tour. Designs and estimates of costs 
are prepared by the Irrigation Department and the work itself 
pegged out, leaving the farmer in a sound position to proceed 
with the construction. 
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Ttese loans are normally available under tbe following 
conditions : — 

(a) Interest is charged at the rate of 4|-% per annum on 
the amount of the loan outstanding and, if desired, 
the interest charges over a period not exceeding the 
three initial years, may be funded with the loan, no 
repayment of capital being necessary during such 
period. 

(b) Repayment of the loan and interest may be made in 
annual instalments over a period not exceeding 17 
years, the first repayment being due not more than 
three yeai’s after the loan is obtained. Should a 
farmer be prepared to commence repayment within 
any period less than the first three years, the repay- 
ment period may be etxended up to a maximum of 
20 years. 

The actual period for repayment will depend on 
the amount of the loan and the purpose for which it 
is required. 

(c) In the case of farms which are owned by the appli- 

cant, loans are secured by registration, in the office 
of the Registrar of Deeds, against the title deeds of 
the property concerned. Such registration is not 
published in the Government Gazette, 

Alternatively, these loans may be secured on the 
personal security of two sureties w^ho must be holders 
of immovable property in Southern Rhodesia, and 
such sureties are insisted on if the farm is heavily 
bonded to a private individual. 

In the case of farms held under Agreement of 
Purchase from the Government, security is obtained 
by the applicant giving written agreement that title 
shall not be issued until the loan is repaid in full. 

In the case of Crown land farms held under 
lease the cost of the work will be paid for out of 
Government funds, provided the leaseholder agrees 
to having his annual rental increased by 4% of the 
capital outlay involved. When the farm is 
alienated later under Agreement of Purchase terms 



710 


THE RHODESIA AGEICULTHEAL JOURNAL. 


t]ie works will be regarded as a permanent iinprove- 
ment and tlxeir cost, pins interest at 4% per annum, 
will be repayable over tbe period of tlxe Agreement. 

(d) As soon as a loan is approved and the applicant is 
ready to commence tbe work, one-fifth, of the loan can 
be paid ont to him to make a start. -The balance of 
the loan is paid ont on certificates issued from time 
to time by an Irrigation Engineer, stating that the 
work is being satisfactorily carried ont and that the 
yalne of the completed portions is not less than the 
instalments reqnired. 

(e) Cement reqnired on works for which a loan has been 
obtained is procnrable at 2s. 6d. per pocket (95 lbs.) 

throngh the Director of Irrig'ation or Irrigation 
Engineer (Matabeleland). 

Tools and plant purchasable with the loan may 
also be obtained throngh these officials. 

(/) If a loan is obtained for water conservation works, 
the amount which normally would be repayable may 
be reduced by a rebate. The conditions applying to 
such rebates are set ont in this bulletin under the 
heading “Subsidies on Water Conservation Works, 
paragraph (e). 

Green Manuring and Artificial Fertiliser Loans.— These loans 
are obtainable from the Land and Agricultural Bank of 
Southern Rhodesia and are made under conditions recom- 
mended by the Soil Conservation Advisory Councils. The 
loans are made for the purpose of meeting the cost of green 
manuring and fertilising of lands which have been badly 
eroded and which have subsequently been suitably protected 
by contour ridges, but which are judged to be incapable of 
producing a cash crop without this treatment. 

Application forms can be obtained from the Land Bank, 
and when completed must be submitted in the first place to 
the Secretary, Department of Agriculture and Lands. 

All applications are subsequently considered by the 
Finance Sub-Committee of the Soil Conservation Advisory 
Councils, and if i^i^mmended are then passed to the Manager 
#flheLa^ 
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Applicants are strongly recommended to obtain, from 
their local Soil Conseryation Committee, a brief report certify- 
ing that the lands to be treated are suitably protected by soil 
conservation works, and are in need of either or both green 
manuring and fertilising. 

The conditions under which these loans are made are : — 

(a) Loans require, in the first instance, to be recom- 
mended by an officer of the Department of Agricul- 
ture, or by the local Soil Conservation Committee, 
or by both. 

(&) The loans are made on the best security available to 
the Land Bank, subject to the applicant being satis- 
factorily reported on. 

(c) Interest is charged at the rate of 5% per annum, 
payable half-yearly in arrear, the first payment of 
interest being due six months after the date of issue 
of the loan, 

(d) The capital is required to be repaid in sis half-yearly 
instalments, the first instalment being due 3|- years 
after the date of issue of the loan. 

(e) The maximum amount of a loan in any one year for 

any individual farm is £100. 

Subsidies on Water Conservation Works.— In order to 
encourage the construction of water conservations works, 
subsidies or rebates are granted in respect of a portion of the 
cost of such work. 

Applications for these subsidies or rebates must be made 
in the first instance to the Director of Irrigation or the Irriga- 
tion Engineer (Matabeleland), as an inspection of the work 
by an Irrigation Engineer is necessary in order that he may 
submit the necessary certificate. 

The conditions under which these subsidies and rebates 
are obtainable are as follows — 

(a) They will be granted only in the case of schemes 
involving the storage of water. They WILL KOT 
be granted in respect of pumping schemes, ordinary 
irrigation diversion schemes or schemes for the 
exploitation of underground water supplies. 
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(6) The amount of the subsidy or rebate is 25% of the 
actual cost of the storage work and is limited to a 
maximum of £62 10s. Od. per indmdual farm. 

(c) Subsidies or rebates will only be paid on completion 

of works approved by the Irrigation Department 
after an inspection and valuation. If the inspection 
is carried out by an Engineer during the course of an 
ordinary tour no charge is made, but should an 
applicant desire a special visit for the inspection, the 
cost of such a visit is deducted from the subsidy or 
rebate granted. 

(d) Subsidies or rebates apply ONLY to approved water 
conservation works, which were in progress on the 
1st Januai'y, 1936, or have been constructed since 
then. 

This grant of subsidies or rebates applies only 
up to the 31st December, 1940, and consequently the 
construction of schemes by persons desirous of obtain- 
ing such rebates must be completed before this date. 

(e) In cases where irrigation loans have been granted for 
the construction of storage works, the total amount of 
the loan, which otherwise would be repayable, will 
be reduced by the amount of rebate granted. 

Supply of Cement at Iteduced Rates.— Arrangements have 
been made by the Premier Portland Cement Company (Rho- 
desia) Ltd. whereby farmers who do not desire a loan and are 
willing to pay cash for the cement required, may obtain cement 
at reduced rates and on completion of the work will receive 
a rebate from the Cement Company. 

The following conditions apply to obtaining cement in 
this manner: — 

(a) A cheque in favour of the Premier Portland Cement 
Company (Rhodesia) Ltd. must first be sent to the 
Director of Irrigation or the Irrigation Engineer 
(Matabeleland), 

This cheque must cover the initial cost of the 
cement at initial rate, plus railage charges if the 
cement is to be consigned to a siding where the sender 
is forced to prepay ihe railage charges. 
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If the cement is consigned to a station where pre- 
paid railage charges are not necessary, the cement 
can be despatched ^‘carriage forward’^ and the 
farmer will then have to pay the railage charges on 
receipt of the cement. 

(b) The initial rates are 3s. Od. per pocket (95 lbs.) for 
quantities less than 50 pockets, and 2s. lOd. per 
pocket for lots of 50 pockets and over. 

The minimum quantity which can be obtained is 
24 pockets — and this quantity must be on one order 
and in one delivery . 

(c) After an inspection of the works by an Irrigation 

Engineer, a certificate is issued to the Cement Com- 
pany to the effect that all the cement has been utilised 
in the construction of water conservation works only. 
The Cement Company will then forward the rebate 
to the farmer. 

The amount of the rebate is the difference 
between the price initially paid and a reduced price 
of 2s. 6d. per pocket, thus making the actual final 
cost of the cement 2s. 6d. per pocket. 

Loan on Ditching Implements.— Arrangements have been 
made whereby Farmers' Associations, approved groups of 
farmers or individual farmers, may obtain ditching imple- 
ments on loan from the Government, free of hiring charge, for 
the construction of contour tidges. 

The conditions under which these implements are avail- 
able are as follows ; — 

A. To Farmers^ Associations or Groups of Farmers: — 

(1) The Farmers' Associations or group of farmers must 
make itself responsible for the upkeep and mainte- 
nance of the implement. 

(2) The Association or group must render monthly returns 

in duplicate to either the Director of Irrigation or 
Irrigation Engineer (Matabeleland) giving the time 
spent and the length of ridges constructed on each 
farm. 
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(3) TKe Association or group is responsible for tbe 
delivery of tlie implement from either Salisbury or 
Bulavrayo to its centre and for its eventual return. 

(4) The choice of type of implement is left to the Associa- 
tion or group. 

B. To Individual Farmers i — 

(1) This shall apply only to ai‘eas in which no Farmers' 
Association exists. 

(2) The farmer must render returns either to the Director 
of Irrigation or the Irrigation Engineer (Matabele- 
land) giving the time spent and the length of ridges 
constructed on his farm. 

(3) The farmer must make himself responsible for the 
removal of the implement from Salisbury or Bula- 
wayo and for its return in good condition, exclusive 
of fair wear and tear. 

(4) When available, the farmer has the choice of the 
following implements : — 

Salishury : Loclde, Morris and Martin ditchers. 
Bulawayo i Dam scraper, Martin ditcher or Morris 
heavy duty ditcher. 

(6) The period during which an implement may be made 
use of by a farmer shall not exceed 14 days, unless 
written permission is ohjained from either the Direc- 
tor of Irrigation or the Irrigation Engineer (Mata- 
beleland). Such extensions will depend on the 
number of applications outstanding. 
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Internal Parasites in Sheep* 


By Peucy D. Huston, M.R.C.V.S., District Veterinary- 

Officer. 


The following note is written with the intention of assist- 
ing stockowners to diagnose and treat the commonest forms of 
internal parasites affecting sheep in Southern Ehodesia, 

Clinical Appearance of a Worm Infested Flock-— The sheep 
do not thrive, become poor, and even emaciated if the infesta- 
tion is severe. On examination they are found to be anaemic 
(shown by the white colour of the mucous membranes of the 
eyes and mouth). Swellings appear in the dependant parts of 
the body, particularly under the jaws (so called bottle jaw) 
and the animal may appear pot-bellied. Digestive disturbances 
may take place, the animal developing either dian^hoea or, 
rarely, constipation. In summer, when the grazing is good, 
sheep may withstand infestation; but in the dry season the 
animals fall off rapidly in condition and may die in large 
numbers. In acute hookworm infestation deaths may occur in 
fat sheep. 

Biagnosis.— A fost-mortem examination is the only way of 
making a definite diagnosis, and the following is a list of the 
commonest worms showing where they are found, their size 
and a short description of each, which will enable the various 
species to be identified. 

The identification of the species is necessary because the 
treatment of each is different. 
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DETAILS OF TREATMENT- 

Mfodular Worm Remedy .—Complete witli dosing spoons and 
instructions are obtainable from tlie Director of Veterinary 
Eesearcb, Salisbury, 

Nicotine and Blueetone Remedy.— Tliis is made by dis- 
solving 1 oz. of copper sulphate (bluestone) and 1 oz. of liquid 
tobacco extract containing 40% nicotine in three pints of water 
and the dose of this mixture is: — 

From 1 — 3 months f oz. If sheep in poor condition oz. 

„ 3—6 ,, 1 02. ,, ,, ,, foz, 

y) 6 1^ jj 1-^ OZ. jf j, )> 1 GZ. 

Over 12 months 2 oz. ,, ,, ,, 1|* oz. 

TetracMorethylene.— Emulsion, called ‘‘Tetram,’’ is obtain- 
able from the Director of Veterinary Research, Salisbury. The 
emulsion is diluted with an equal part of water and the dose 
of the dilution is : — 

10 cc for lambs 3 to 6 months old. 

15 cc for lambs 6 to 12 months old. 

20 cc for sheep over 12 months old. 

Only a small quantity of the emulsion should be diluted 
at a time, about two cupfuls. 

A dose of 2| cc of a 10% solution of copper sulphate 
should be given immediately before the mixture; sheep should 
be dosed three times at 10-14 days interval. Ten per cent, 
solution of copper sulphate is made by dissolving 2 ozs. copper 
sulphate in 1 pint of water. The sheep should be kraaled at 
night, and then treated early in the morning. It is not neces- 
sary to keep them from food or water after the treatment, but 
they should be kept in the shade for some time after. 

Oarbon Tetrachloride.— A mixture is made of 1 part of 
carbon tetrachloride and 4 parts of liquid paraiOSn or milk and 


the dose of the mixture is:— 

Dp to 12 months old ... ... ... ... ... 5 cc 

Over 12 months old ... ... ... ... ... 10 cc 


It is advisable for 14 days prior to dosing sheep with 
carboh tetrachloride to give them hone meal ^ dz* per fey . 
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Oovernment Wireworm Remedy is stipplied by tbe Director 
of Veterinary Researcb; but, as tbis remedy is only of service 
in wireworm infestation, and both tbe nicotine and bluestone 
remedy and nodular worm remedy are effective against wire- 
worm, tbis remedy may be dispensed witb. 

PERIOD OF DOSING. 

All sbeep should be dosed at intervals of three weeks. 

To find out what treatment should be given a post mortem 
examination should be held on an animal and then the flock 
should be treated with the remedy recommended for the 
species of worm which is found to be predominant. 

In cases where this is impossible the following table has 
been drawn up as a suitable routine treatment. 

NO = Nodular Remedy. 

N.B.=Nicotine and Bluestone. 

The number in between is the number of weeks from the 
commencement of the treatment* 

1st week NO. 3rd NB, 6ih NO. 9th NB. 12th N.B. 

16th NB. 18th NO. 21st NB. 24th NO. 27th NB. 
30th NB. 33rd NB. 36th NO. 39th NB. 42nd NO. 
45th NB. 48th NB. 51st NB. 

In the above table the sheep are treated regularly every 
three weeks. 

They get six nodular worm treatments during the year 
in three series, each consisting of two doses at six weeks inter- 
val, which is the period recommended. 

If hookworms are suspected a treatment for these could 
be given by not administering the nicotine and bluestone 
remedy on the 12th and 15th weeks and instead substituting 
the tetrachlorethylene remedy on the 12th, 14th and 16th 
weeks. A similar substitution could take place on the 30th 
and 33rd weeks, giving tetrachlorethylene on the 30th, 32nd 
and 34th weeks or on the 48th and 51st weeks, giving it on 
the 48th, 50th and 52nd weeks. This complete cycle starts , 
again on the 54th week, which beconies the 1st on the table. 
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The Life History of Root 
Gallworm or Root Knot 
Eelworm. 


By M. C. Mossop, M,Sc-, Entomologist. 


As the eelworm problem is becoming more pressing in 
Southern Eliodesia, due to the practice of growing susceptible 
crops continuously, or without a proper, rotation including 
bare fallow, it is thought that a short description of the life 
history of nematode,^ otherwise called root knot eelworm or 
root gallworm, will be welcomed. This eelworm belongs to a 
large group of small animals known as eelworms, round- 
worms, threadworms, or nematodes, comprising parasites of 
animals, such as hookworm, underground parasites of plants, 
such as root gallworm, aerial parasites such as ^ ^Cockles’’ on 
wheat, and non-parasitic, free-lmng forms found in decaying 
organic matter. The root gallworm is a parasite only in 
certain stages of its development, though if several generations 
occur in the same gall, it remains parasitic all its life. 

Figures of linear measurement and time given below are 
approximate, in most cases more or less representing a mean 
between extremes given by various authors working in different 
countries. 

The egg is less than 1 /250th of an inch long. It is covered 
with a tough skin making it somewhat resistant to chemical 
treatment or adverse soil conditions. Under suitable soil con- 
ditions, including warmth and moisture, it hatches in less 
than a week. 

The egg hatches into a minute elongated worm-like larva 
about J /TOth of an inch long by 1/ 2,000th of an inch thick, 
invisible to the unaided eye. Although this young eelworm is 
active, it cannot move more more than an inch a day by its 

*B€Uradem Tmtioni (Comu) Goodey, previously known, inUr as 
.JT,' mdkicda (Greef) Mailer. " . ■ 




Fig. 1 — Potato showing eelworm nodules. Pig. 2 — Strawberry roots showing 
eelworm nodules. Fig. 3 — ^Tomato roots showing eelworm nodules. 
Fig. 4 — Lupin roots showing bacteria nodules. Fig. 5 — ^Eggs of eelworm 
(x ISO). Fig. 6 — Eelworm larva. Fig. 7 — Adult female eelworm. 

(Queensland Agricultural Jotirnai) . 
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own efforts tiirougli the soil. HoweTer, outside influences such 
as wash by storm water or other incidental, accidental, 
or intentional .transport of infested soil, may increase 
this distance to many miles. In fact, all stages of 
eelworm can now be carried across continents in a very 
short time with commercial products. On finding a suitable 
young root the larva bores into it near the feeding 
tip and then practically ceases activity and commences to 
grow, feeding on the plant juices that surround it. The 
chemical or mechanical irritation it produces, or direct cell 
injury caused by the piercing stylet, affects the root tissue and 
stimulates cell proliferation in such a way that swelling of 
the root results. The swelling, which is similar to a tumour, 
ma}^ grow to several times the thickness of the root near that 
point, or it may he hardly visible. It may be on the side of 
the root or all round it, depending on the degree of infestation 
and the variety of the plant. 

The swellings or galls should not he confused with the 
nodules produced on legumes and a few other plants by 
‘‘nitrogen-fixing” bacteria. The nitrogen nodules are usually 
connected with the root by a short neck or stem, and can be 
broken off. The gall caused by eelworm is more obviously a 
part of the root itself. 

The eelworm passes through several stages during growth. 
After fertilisation the adult female eelworm enlarges to a 
more or less pear-shaped, pearly, white body measuring about 
l/40th to l/25th of an inch, and can he seen with the naked 
eye in a gall that has been carefully broken open, or in 
infested potatoes. It takes about a month to develop, and 
remains in the gall. The fertilised female eventually becomes 
little more than a sac of 60 to 500 eggs, Southern African 
authors and investigators inclining to low figures such as 60 
to 100. The eggs usually hatch within the body of the female 
and the young larvae remain there until they are liberated 
into the soil by the breaking down of the parent’s skin and the 
decay of the gall. 

The male, after feeding, retains its worm-like shape, but, 
although growing to well over l/30th of an inch long, it 
remains practically invisible on account of its slender width 
of 1/ 800th to 1/ 700th of an inch. 
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Less is known of tke kabits of tke male. It is agreed, 
kowever, tkat tke male can again become a free-living, active 
organism after attaining tke adult stage, and tkat it 
apparently either seeks out a female in tke same gall before 
departing, or finds a mate by making its way tkrougk tke soil 
to another root. 

Tke time occupied in tke completion of a generation 
varies with tke soil conditions, especially temperature and 
moisture. A month to six weeks is generally regarded as 
necessary under average favourable conditions. In countries 
where it is hot throughout tke year there are believed to be 10 
to 12 generations annually. 

Where temperature and moisture and chemical conditions 
generally are unsuitable for development without being 
extreme, development is retarded or arrested. Eggs are said 
to encyst and in this condition be able to survive for two years. 
Under otherwise suitable conditions, but with no roots avail- 
able, larvae can survive for about the same period. Th^ factor 
inhibiting serious eel worm infestation in crops grown durmg 
the winter in Southern Rhodesia is believed to be insufficient 
heat in the soil, as moisture and food are both made available 
where winter crops are grown. 

Root knot eelworm flourishes in tropical, sub-tropical and 
temperate climates, and in greenhouses. A loose, sandy soil 
is more favourable to it than a heavy soil with clay sub-soil. 
In the lighter types of soil and sub-soil eelworm may some- 
times be found down to about three feet, but there are levels 
of maximum concentration which vary with the soil and 
rooting habits of the plants grown in it, and also seasonally. 

The susceptibility and resistance of plants, and some 
control measures for eelworm, have keen dealt with elsewhere 
in this Journal, notably in June, 1913, pp. 676-679 (Bulletin 

147 out of print); May, 1937, pp. 368-374 (Bulletin No/ 
1026) and pp. 409416; April, 1938, pp. 264-278; and June, 
1938, pp. 431438 and pp. 448451. As work progresses at the 
^^perimen^ Station at Trelawney it is hoped that further 
Informatioii on the subject will become available. 
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Report on Experiments, 
Season 1936-57 

SALISBURY AGRICULTURAL EXPERIMENT 
STATION. 


By H. C. Abnold, Manager. 


The season opened very favourably and early sown crops 
made rapid progress at first, bnt from the beginning of 
December until well past the middle of January, the droughty 
conditions which prevailed retarded the growth of the early 
sown crops and caused gaps in the stands of the later sowings. 
The precipitation during the latter part of January and 
during February was abundant, and the hardy crops such as 
maize, recovered somewhat from the unfavourable effects due 
to lack of rain in the earlier part of the season. During March 
droughty conditions prevailed again, and the late sowings 
were adversely affected. 
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Analysis of Rainfall : 

Season 1936-37, 

Month. 

Number of 
rain days. 

Total for 
the month. 

No. of rains 
over ^ of an 
inch. 

Total to end 
of month. 

Periods exceeding 
one week without 
rain. 

October ... . 

. 8 

1.89 

3 

1.89 


November . 

. 12 

4.50 

8 

6.39 

Nov, 2nd to Nov. 12th 

December . 

. 8 

2.51 

3 

8.90 

Dec. 17th to Dec. 24th 

January ... . 

.. 14 

9.61 

10 

18.51 


February,.. . 

.. 18 

9.56 

12 

28.07 

Feb. 25th to Mar. 6th 

March 

.. 6 

2.82 

2 

30.89 

Mar. 16th to Mar. 26th 

April 

, 5 

1.79 

2 

32,68 

Apr. 5th to Apr. 16th, 

Totals ... , 

.. 71 

32.68 

40 



Average for 






previous 10 





years ... . 

.. 72 

27.76 

34 




This analysis shows that the total rainfall was nearly five 
inches more than the average for the previous ten years, hut 
its distribution was so uneven that the crops were not able 
to make the best use of it. 

The results of experiments conducted at this Station since 
1919-20 are available in bulletin form, and to facilitate com- 
parison, this report is drawn up on similar lines to previous 
ones. 

Having served their purpose the following experiments 
were discontinued: — 

(1) Trials with varieties of wheat for summer cultivation ; 

(2) Comparison of the effect on the yields, of ridging the 
ground-nut crop at different stages of its growth. 

Hew investigations commenced were as follows:^ — 

(1) Comparison of hay yields of dqlichos hiflorus with 
those of sunnhemp and soya beans. 

(2} Linseed varieties for fibre production. 
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CROP ROTATION EXPERIMENTS. 
FIRST SERIES 19134937. 


Maize Yields in Bags per Acre. 


System of 
Cropping. 

1936-37 1935-36 1934-35 1933-34 1932-33 1931-32 1930-31 Averag< 
Rainfall Rainfall Rainfall RainfaD Rainfall Rainfall Rainfall Yield. 
32.68 24.01 31.07 31.54 27.64 26.62 31.47 

■*A1--Maize con- 
tinuous. Green 
manure and 250 
lb. per acre of 
phosphatic ferti- 
liser in the 
seasons 1928-29, 
1932-33 & 1936-36 

16.10 

Green 

Manure 

ploughed 

under. 

4.99 

19.04 

Green 

Manure 

ploughed 

under. 

9.60 

12.60 13.03 

(6 crops] 

*A2 — ^Maize con- 

tinuous. Fertili- 
ser only, rates 
as above. 

9.10 

6.12 

2.01 

8.74 

3.55 

10.92 

2.99 6,78 

(9 crops) 

fB — ^Alternate 
maize and beans 
for hay ; no 
manure or ferti- 
liser. 

6.60 

11.70 

4.45 

6.60 

2.34 

10.02 

1.95 9.16 

C — Three-course 
rotation: Maize, 
velvet beans 

(reaped), oats; 
no manure or 
fertiliser. 

5.80 

13.25 

5.82 

10.75 

4.90 

11.10 

11.70 13.09 ; 

D — Four - course 
rotation ; Maize 
(plus 6 tons 
dung per acre}, 
oats, bean hay, 
maize. Average 
of two plots. 

14.30 

14,82 

6.81 

14.70 

14.21 

16.33 

14.93 

Maize (no manoi*© 
direct) . 

14.70 

16.63 

6.82 

11.90 

14.40 

14.80 

14.95 16.85 

(21 year) 

Maize (dunged 
plots) 

13.90 

13.00 

6.80 

17.50 

14.02 

17.85 

14.90 16.92 


*NOTE.— -Having grown maize for 15 years in succession without manure 
or fertiliser, during which time its yields had gradually decreased until they 
had become so low as under practical field conditions to have rendered them 
negligible, this plot had served its purpose. With the object of comparing 
two methods of again raising the cropping power of such land to a more 
profitable standard, the whole plot was treated with a mixture of one-third 
bone meal_ and two-thirds superphosphate at the rate of 260 lbs, per acre, 
at the beginning of 1928-29, One-half of the plot was then planted to maize 
while the other half was sown to a mixture of sunnhemp and velvet beans, 
which were subsequently ploughed in, This manurial treatment was repeated 
on the respective plots during the seasons 1932r33 and 1935-^. 

i-In 1929-30 this system was amended from **iiternate Maize and Bare 
Summer Fallow* to ^*Aiternate Maize and Beans for Hay.’^ 
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System A,— Tlie two metliods of raising tKe fertility of 
tkis land liaTe now been under trial for nine years. Tlie sub- 
plot wliicb receives green manure in addition to pbospbatic 
fertiliser bas produced six crops of maize during that period, 
tlie otter ttree seasons taving been taken up by tte green 
manure crops. Tte six crops grown on ttis land tave pro- 
duced 78.21 bags of maize per acre, but on tte otter sub-plot 
nine crops tave produced only 61.05 bags per acre. Ttis gives 
a balance of 17.16 bags per acre in favour of tte green 
manurial treatment. 

System B.*— Tte yield of maize recorded tere ttis season, 
viz., 5,60 bags per acre, seems low wten it is compared witt 
ttat of otter plots, tut it must be remembered ttat ttis land 
tas been in cultivation for 24 years and tas never received 
manure or fertiliser in any form. Tte previous yields of ttis 
plot are seen to be as follows: -^.45 bags per acre (season 
1934-35), 2.34 bags per acre (season 1932-33), 1.95 bags per 
acre (season 1930-31). It is apparent tkerefore ttat tte crop 
producing ability of ttis land tas progressively increased since 
tte system of cropping was ctanged from maize alternating 
witt bare-fallow to maize alternating witt beans for tay. 
Despite tte removal of a certain amount of plant food from tte 
land by tte bean crop, it deposits a beneficial residue in tte 
soil wticb enables the following crop of maize to grow more 
luxuriantly than it would tave been able to do if no bean crop 
tad preceded it. 

System 0.— Alttougt tte yield of maize is not tigt this 
season, tte stabilising effect wtict tte otter crops in tte 
rotation tave had, is apparent wten tte yield is compared witt 
those of otter single-crop systems in previous unfavourable 
seasons. This land has yielded a crop each year since it was 
first brought into cultivation 24 years ago and no manure or 
fertiliser tas ever been applied to it. The beneficial effect of 
the bean crop is not fully reflected by the maize yields because 
the oat crop intervenes and takes the first toll of tte legacy 
left by tte legume. 

System B.— Tte returns obtained from these plots strikingly 
illustrate tte beneficial effect of a balanced system in wtict 
ite crop residues are used to feed tte livestock, and tte live- 
used to feed the crops. The of the 
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treatments is best Judged by comparison witt tbe yields 
recorded for tbe season 1932-33, during which the same plots 
carried the same crops. It is seen that this season’s yields are 
about equal to those obtained four years ago, and this indicates 
that the fertility level of this soil has not been seriously lowered 
by the four crops which have been taken from it in the mean- 
time. A rotational system in which the crops are fed to the 
farm livestock, and the farmyard manure is carefully pre- 
served and used to maintain the fertlity of the land, is seen 
to be the soundest basis for a permanent agricultural industry, 

SECOND SEEIES OF CEOP EOTATIONS. 

These rotations were laid down in 1919-20 and were 
designed to evolve a system of cropping which would meet the 
needs of farmers who could not adopt mixed farming. The 
series included two plots, A. and F., on which maize was 
grown continuously for ten years without manure or fertiliser 
to serve as checks on the results from the rotations. For this 
purpose the cropping of Plot A. continues as in the past, but 
on Plot F, commencing season 1929-30, fertiliser is applied in 
alternate years. The fertiliser treatment given to this plot 
is the same in quantity and quality as that accorded in 
rotational System H., hut green-manuring is entirely omitted. 

Plot A: System E.— Maize continuous without manure or 
fertiliser. 

Seasons and Y ields of Maize in Bags fer Acre, 


Average 


1936-37. 

1935-36. 

1934-35, 

1933-34. 

1932-K. 1931-32. 

over 18 years. 

3.80 

6.88 

2.21 


1,74 

11,60 

9.30 

24 

31 

20 

20 

15 

27 

Eain days in 
Feb. & March. 

12.38 

11.98 

7.31 

7.50 

5.19 6.86 

Total rainfall 
Feb. ^ March 
in inches. 


The relationship between the yields of maize and the 
incidence of the rainfall during the months of Febriiary and 
March is well illustrated by the returns from this plot. When 
the rain is spread evenly over these two montbB it is mck^. 
effective than when heavy storms alternate with droughty 
periods. Farmers who fait to ihainta^ hufehs 
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pliospliate content of their soils, experience violent fluctuations 
in their yields of maize fi'om season to season and the return 
for their expenditure is subject to the capriciousness of the 
uncertain i^ainfall. 

Plots B to E: System P.— Three-quarters of the land under 
maize, one quarter under Sudan grass. Each year one section 
under maize, commencing with Plot B in 1919-20, receives 
eight tons of farm manure per acre, and commencing on Plot 
E in 1929-30, the section which grew Sudan grass the previous 
season receives 200 lbs. per acre of superphosphate (19 per 
cent. P 2 O 5 ). 


Maize Yields in Bugs per Acre 



1936-37 

1935-36 

1934-35 

1933-34 

1932-33 

1919-20 

Average 

1920-37 

Plot B ... 

... 11.60 

19.56* 

7.19+ 

Sudan 

9.72 

26.0 

16.75 

Plot C ... 

.. 14.76* 

15.93t 

Sudan 

15.45 

10.75* 

23.7 

15.34 

fmrnmrn 

.. 15.25t 

Sudan 

6.05 

18.80* 

11.05t 

Sudan g 15.72 

Plot E ... 

... Sudan 

16.68 

6,99* 

17.73t 

Sudan g 

24.6 

15.99 

Average . 

... 13.83 

17.39 

6,74 

17.33 

10.51 

24.7 

15.95 


^Indicates the application of farmyard manure. 

flndicates the application of 200 lbs. per acre superphosphate. 

The average annual yield of maize obtained from these 
plots since applications of phosphatic fertiliser were com- 
menced is 13.88 bags per acre, and this is practically the same 
as the yield recorded this season. This indicates that the 
drain on the natural fertility of this land which occurred 
before dressings of phosphate were included in the manurial 
treatment, has been checked, but the amounts applied appear 
to be the minimum required in a system which takes three 
crops of maize off the land every four years. 

Plot P: System C^.-— Maize continuous. No manure or 
fertiliser during the first ten years. Commencing season 
1929-30, fertiliser consisting of one-tHrd bone meal and two- 
Uiirds superphosphate at the rate of 200 lbs. per acre is applied 
every alternate year. 

Seasons and Yields of Maize in Bags per Acre* 


1936-37 

1935.36 

1934-35 

1933-34 

1932-33 

1931-32 

1919-20 

Average 
over 18 
years 

6:65 

15.^* 

3.70 

14.55* 

5.33 

21.08* 

23.3 

11,^ 


*JW^tes ibe application of ^ lbs. per acre fertiliser. 
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The synckronisation of favourable climatic conditions 
with the applications of fertiliser, has caused the wide alterna- 
tions recorded for this system. By comparing the yields 
obtained on this plot with those of Systems F and H the 
stabilising effect of additions of humus to the soil either in the 
form of farmyard manure, or as green manure, can be ascer- 
tained, and it follows that farmers who rely on applications 
of chemical fertilisers only, for the maintenance of the 
fertility of their lands, are likely to be sorely disappointed 
when the rainfall is unevenly distributed, or when it varies 
much above or below the normal amount. 

Plots <7 to K: System H,— Three-quarters of the land under 
maize, one-quarter under velvet beans, which are ploughed 
under for green manure. From the commencement of this 
experiment until 1928-29 this land received one green 
manuring and one application of fertiliser during each period 
of four years. The returns from these plots showed that 
insufficient plant food had been supplied to maintain fertility, 
and the manurial system was then amended to provide for two 
dressings of fertiliser during each four-year period. The crop 
of maize which follows the green manuring now receives 
200 lbs. of 19 per cent, superphosphate per acre, which should 
enable it to make better use of the nitrogen supplied by the 
green manure; the second maize crop receives no fertiliser, 
and the third crop, that immediately in front of the green 
crop, receives 200 lbs. per acre of a mixture of bone meal and 
superphosphate. 

Maize Yields in Bags per Acre* 

Average 



1936-37 

1935-36 

1934-35 

1933-34 

1932-33 

1919-20 

1920-57 

Plot G ... 

... 11,20* 

14.78 

14.58* 

Beans 

5.94* 

23,10* 

14.51 

Plot H ... 

... 9.90 

20.28* 

Beans 

14.50* 

9.32 

23.00 

15.46 

Plot J ... 

... 20.56 

Beans 

4.34 

12.25 

10.65* 

Beans 

14.11 

Plot K ... 

... Beans 

15.35* 

3.59 

19.65* 

Beans 

19.20 

14.24 

Average ... 

... 13.89 

16.80 

7.50 

15.47 

8.63 

21.70 

14.68 


^Denotes application of fertiliser. 

The remarkably beneficial effect of green manure com- 
bined with phosphatic fertiliser, is strikingly demonstrated by 
the results recorded in this experiment. Oh Plot J, for 
instance, despite an application of fertiliser, the yield was as 
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lo^ as 4.34 bags per acre, in tbe season 1934-36 ; in tie follow- 
ing season the plot was green manured and in the season under 
reyiew, fertiliser was again applied and a yield of 20,56 bags 
per acre resulted. On all the other plots in this rotation 
similar results have been obtained. 


In tie following tabulation the yields recorded in System 
H during tie past seven years, are arranged in the order in 
which they occur after the green manurial treatment. They 
indicate that high yields of maize may almost invariably be 
obtained when the land is dressed with phosphate following 
the application of green manure, but that in the third season 
after the green manuring, tie fluctuations in tie yields are 
influenced more hy tie incidence of the rainfall during the 
months of February and March, than by the application of 
phosphatic fertiliser. 

Maize Yields in Bags per Acre in Seasons 1930-31 to 1936-37. 



Fertiliser 
treat- 
ment Season Season Season Season Season Season Season Average 
per acre. 1950-31 1931-32 1932-33 1953-34 1934-35 1936-36 1936-37 1930-37 

Season, after 
ireen manure. 

200 lbs. 
supers 16.8 

22.6 

10.7 

19.7 

14.6 

20.3. 

20.6 

17.9. 

1 Season after 
;reen manure. 

No ferti- 
liser 7.5 

12.8 

9.3 

14.5 

3.6 

14.8 

9.9 

10.3 

^ason after 
Teen manure. 

200: lbs. 

bone & 

super 6.1 

16.5 

5.9 

12.3 

4.3 

16.4 

11.2 

10.2 

in days in Feb. 
nd Marcb 

17 

27 

15 

20 

20 

31 

24 



NEW EOTATIONAL SYSTEMS. 

In the season 1926-27 two new rotational systems were 
laid down, which have been designated Systeans M & 0 
V,' Vl^sp^^tively,'^ ■■■ 

1 IS*— This is a four-course rotation in which the 

I esfuence of the crops is:— Maize-f200 lbs. per acre of super- 
- phosphate; ground nufe and sunflowers; maii^e+200 lbs. per 
of bone and superphosphate; green manure. Hence one- 

t':;;^:irhldfol:thelahdis^s to maize, :ohe-eighth'ioeuuflowe^ 
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another eigiitli to ground nuts, and one-quarter is green 
manured. In the following tabulation the yields of the 
various plots are expressed in bags per acre, a ^‘bag^^ of maiaie 
being 200 lbs., and a ‘‘bag” of ground nuts 65 lbs. 

Seasons and Yields of Maize in Bags fer Acre, 


Average maize 
yield 


1936-37 

1935-36 

1934-35 

1933-34 

1932-33 

1931-32 

1926-27 

1927-37 

Plot A . . 

.. K14.3 

14.90* 

G.M. 

13.75* 

N14.00 

17.20 

G.M. 

13.12 

Plot B . . 

.. 16.72* 

G.M. 

5.55* N14.30 

10.15 

G.M. 

15.16* 

11,72 

Plot C . . 

.. G.M, 

12.50* N8.8 

12.60 

G.M. 

15.05* N21.0 

13.42 

Plot D . . 

14.88* N15.70 

7.95* 

G.M. 

8.05* 

N11.0* 

12.06 

11.74 

Average 

Maize 

15.30 

13.70 

6.75 

13.17 

9.10 

16.13 

13.88 

12.16 

yield. 










*Denotes the application of fertiliser. 

G.M. Denotes the application of green manure. 

N. Denotes the position of the ground nuts in the rotation. 


This season the average maize yield in this rotation is 
higher than any recorded since the season 1931-32, and for 
the first time since the two systems H and M were placed on 
an equal basis as regards fertiliser treatment the maize yield 
of System M has exceeded that of System H. These results 
corroborate those observed in System G and D, where crops 
other than maize in the rotation exert a beneficial effect, which 
is reflected by comparatively high yields during unfavourable 
seasons. 

System 0.— The order of rotation is: — Maize fertilised 
with 200 lbs. per acre of bone and superphosphate; sweet 
potatoes; maize which receives a dressing of 8 tons per acre 
of farmyard manure ; hay crops. This system is typical of a 
rotation suitable for dairymen or others who prefer to feed a 
large proportion of their crops to livestock. In practice it 
would probably be found necessary to make alterations to meet 
individual requirements, such as altering the proportion of 
maize to other crops ; leaving the sweet potatoes down for two 
years, or reducing the amount of land under sweet potatoes, 
and growing pumpkins and melons instead. Whatever the 
details of the adopted system may he, if the principles on 
which this rotation is based are adhered to, siinilar res 
could he expected. 
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In the tahiilation below are shown the acre-yields of maize 
in bags of 200 lbs. and of bean hay and sweet potatoes in tons. 


Seasons and Yields in Bags {or Tons) ger Acre* 



1936-37 

1935-36 

1934-35 1933-34 

1932-33 

Average maize 
yield 

1926-27 1926-37 

Plot P 

. P 1.02 

19.32‘ 

H 3.8 

19.18t 

P 3.6 

H 1.1 

17.83 

Plot a 

15.61* 

H 1.4 

11.58t P 5.5 

9.10* 

19.65 

15.17 

Plot H 

. H 2.29 

17.78t 

P 5.65 

20.80* 

H 0.56 

P 6.1 

18.24 

Plot J 

14.85t 

P3.70 

9.84* H 2.5 

9.95* 

16.45* 

13.65 

Average of 
maize plots 

15.23 

18.55 

10.71 

19.99 

9.53 

18.06 

16.22 


♦Denotes the application of fertiliser. 

fDenotes the application of farmyard manure. 

P Denotes the position of the sweet potatoes in the rotation. 

H Denotes the position of the bean hay crop. 

In spite of the climatic conditions being somewhat 
nnfavonrable, the maize produced on these plots is only one 
bag per acre less than the average of the yields recorded 
during the eleven years since the trial began. The sweet 
potato yield for this season is very low owing to a poor stand, 
due to the droughty conditions which continued for several 
weeks after the cuttings were planted. The yield of 2^ tons 
per acre of legume hay may be considered very satisfactory. 

The results obtained in these trials show that, although 
it is impossible to control weather conditions, much can be 
done to minimise the effect of unfavourable seasons, by 
balanced systems of rotational cropping and manuring with 
farmyard manure, with the addition of adequate applications 
of phosphatic fertilisers. 

It is noteworthy that heavj’- yields of legume hay have 
been obtained each season for the past four years, since the 
change was made from dolichos beans to a mixture of Biltan 
soya beans and Somerset velvet beans. The method employed 
is to first sow the Biltan beans early in December, in rows 
three feet (approximately) apart; about three weeks later, this 
crop is cultivated to destroy the weeds and the velvet beans 
are sown between the rows. In this way the Biltan beans 
are given a lead over the velvet beans and are thus enabled 
to withstand the latteris aggressive competition. The soya 
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beans make sturdy upright growth, which supports the 
trailing vines of the velvet beans, and the crop is cut when 
the soya beans reach the early podding stage, at which time 
the pods of the velvet beans are too small to retard the curing 
of the fodder. The reaping of the crop is much facilitated by 
the presence of the Biltan beans, whose upright habit of 
growth keeps the trailing vines of the velvet beans ofi the 
ground, so that the cutter bar of the mowing machine is able 
to operate underneath the mass of growth, without becoming 
entangled in it. 

The results of two important experiments have already 
been reported in the October, 1937, issue of the Rhodesia 
Agricultural Journal. One showed that the early ploughing 
under of the green manure crop is not conducive to the best 
results, and the other indicated that heavier crops of maize 
are likely to follow a sunnhemp crop which is seeded at the 
rate of 40 lbs. per acre, than is the case when smaller quan- 
tities of seed are used. 

Methods of Utilising the Sunnhemp Drop for the Hestoration 
of Soil Fertility, —The beneficial effect on the maize crop, which 
follows the ploughing under of sunnhemp, is now generally 
recognised, and the periodical green-manuring of land in this 
way, is accepted as part of the necessary routine by the 
majority of the farmers who grow maize extensively in this 
Colony. Observations by farmers, and experiments conducted 
at this Station have shown, however, that even when the sunn- 
hemp crop is removed, leaving only the roots to be ploughed 
under, the beneficial effect is almost as great as when the 
whole crop is returned to the soil. Apart from the possibility 
of using the top growth for feeding to cattle in the form of 
hay or silage, or for the extraction of its fibre, the question 
arises as to whether there may not be more economical methods 
of utilising the crop in the maintenance of soil fertility, than 
by ploughing it directly into the soil. The comparison of the 
following methods was commenced in the season 1935-1936 

(a) Ploughing under the whole sunnhemp crop in the 
usual way. 

(b) Composting the top growth and returning the finished 
compost to the same land. 
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(c) Tke mature growth, burnt on tbe land, 

(d) Top growth removed, stubble only ploughed under. 
Compost made from top-growth applied to adjoining 
land. 

(a) Maize continuously. This land received compost 
made from sunnhemp stalks grown on (d) plots. 

(/) Maize continuously without green manure or compost. 

Each of these treatments was replicated ten times in as 
many randomised blocks. The sunnhemp and maize were 
sown on the appropriate plots on 4th December, 1935, and the 
top growth on the (6) and (d) plots was cut on 14th March, 
1936, and allowed to wilt for a few days before being removed 
and made into compost by the method described in the 
Agricultuml Journal for February, 1936. The yield of wilted 
sunnhemp stalks was 5 tons per acre, and the finished product 
was sufficient for a dressing of 8 tons per acre of compost. 
This was applied to the appropriate plots in November, 1936, 
and the whole of the plots in this experiment received a 
uniform dressing of 200 lbs. per acre of raw rock phosphate, 
irrespective of the other treatments, and the maize crop was 
sown during the latter part of that month. Favourable 
weather conditions prevailed at the beginning of the season. 
The plants on the plots on which the sunnhemp had been 
allowed to mature, and the top growth was subsequently burnt 
ofi, made more rapid growth than those on the other plots. 
Their wide leaves, dark green in colonr, indicated that large 
quantities of nitrogen in a readily available form was present 
in those plots. At the end of Decemher the plants on these 
plots were six to nine inches taller than those on the other 
plots, but at that time droughty conditions hegan, and con- 
tinued for about a month. During that period the maize 
plants on the *%urnt^? plots were markedly more affected by 
the adverse weather conditions than those on the land which 
had received either compost or green manure. The growth of 
the plants on the plots was ^ severely checked that 

they did not recover from the ill-effects until some three weeks 
after the rains roDommeneed, and by that time the growth on 
ttkie green manure and compost plots had caught up with 
msdze plahte on the pidte wMeh were di^ 
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compost, and on tliose on whicli tlie wliole crop of simnkemp 
was plonglied under in tlie green state, were only slightly 
retarded by the droughty weather conditions, and they soon 
recovered after the rains recommenced. 

In the following tabulation the mean yields of the ten 
plots under each of the respective treatments is shown : — 


Yields of Maize in Bags per Acre. Seasons 1935-36-37. 


Season 

A 

B 

C 

D 

E 


F 


M 

'p. 

s 

mp com- 
& returned 
same plot. 

It* 

ns 

g a o 

s ’ s 

•J? CO <0 

S 3 ^ 

§ 

■^03 

PS S P3 

2 O § 

P 

0 

U o 

A* a 

'w'5?. 

P cn 

O 

.3^ 

o c 



4) 


«3 R 



O B 


P 0) 
a ns 

■ i g 

5 ^ 

6 

sS 1 
35 2 

DQ n bo 

Sunn 

ture 

p.u. 

N) 41 ® 

45 3 

<v H 

*S o 
SiZi 

1935-36 

— 

— 

— 

— 

11.42 

12.72 

1936-37 

16.31 

19.25 

16.12 

14.92 

14.26 

10.74 


The heaviest crop was produced on the land on which the 
top growth of the siinnhemp was composted and returned to 
the same land. These plots gave an average increase of 8| 
bags per acre more than the yield of the plots on which 
maize was grown in both seasons. It is seen that the yield of 
the ‘‘F’’ plots was 1.30 bags per acre more than that of the 
plots in 1935-36; it may be assumed therefore that if the 
plots had not received their dressing of compost, their 
yield would have been 1.30 bags less than that of the 
plots in 1936-37; and so it would appear that the dressing of 
compost which was put on the “E*^ plots was responsible for 
an increase of 4.82 bags per acre. The yield on the plots 
is 4.18 hags higher than that of the control (F) plots. This 
makes a total of 9 bags per acre increase for the combined 
effect of the sunnhemp roots ploughed imder on the 
plots and the top growth of the sunnhemp crop grown on the 
plots which, after being composted, was applied to the 
^'E^^ plots. This indicates that slightly better xise can be 
made of the compost if it is applied to land which carried mai??e 
in the previous season, instead of putting it hack again on to 
the land on which the sunnhemp grew. In practice, however, 
the slight gain indicated in this experiment would not bear 
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tbe cost of mucb extra transport. When comparing tbe returns 
from tbe and plots which show a difference of 2.94 

bags per acre in favour of composting tbe top growth of tbe 
sunnbemp crop instead of ploughing it under, it must be 
remembered that these returns are for one season only, and 
tbe effect of either treatment may extend over a further period 
of two years or so, after which it will be possible to make a 
more valid comparison of the merits of the two methods. 

The results of this experiment may be summarised as 
follows: — 

Increased Yields of Maize in Bags per Acre, 

Bags per acre. 


Increase. 

Treatment. 

5.57 

Whole sunnbemp crop ploughed under. 

8.51 

Top growth composted and returned to the same 
land. 

5.38 

Mature stubble ploughed under : top growth 
burnt. 

4.18 

Immature stubble only ploughed under. 

4.8,2 

Compost made from sunnhemp stalks grown 
•elsewhere on an equal area of land. 

9.00 

Stubble ploughed under on one half of the field, 
top growth composted and applied to the other 
half of the field. 

0.19 

Whole immature crop p.u. versus mature stubble 
only; top growth burnt off. 

1.39 

Whole immature crop p.u. versus immature 
roots only p.u. 

2.94 

Top growth composted and returned to the same 
land ploughing under in the usual way. 


It slLould be noted that tbe snnnliemp crop was a Hgbt one 
(its heigbt being only 4 to 5 feet), and it is tbongbt that tbe 
crops 'usnally grown in tbis Colony would produce consider- 
ably more compost tban was obtained in tbis experiment. 
Yields of ten or more tons of coinpost per acre would 
ordinarily be obtained. 

trials are being continued in a slightly amended 
foi^^ Instead of burning off tbe mature sunnbemp on tbe 
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‘^0’’ plots, the crop will be cut for bay when it is 10 to 12 
weeks old, and the stubble will not be ploughed under until 
after the seasonal rains are finished. The growth on the B 
and D plots will be allowed to remain on the land until it is 
18 weeks old, in order that it may become more mature than 
that employed in the trials recorded aboye. The reason for 
this change in the procedure is because the older stalks contain 
more woody material, and it is expected that they will yield 
a higher percentage of humus and have a more lasting effect 
than compost made from less mature material. Furthermore, 
the above results indicate that the more mature stubble may 
have a more beneficial effect on the following maize crop than 
a less mature stubble. The method of composting sunnhemp 
suggested in the November, 1937, issue of this Journal^ and 
now published in Bulletin No. 1048, Section III., will be 
followed. 

Since the above was written the returns for the maize 
crop on the E and F plots for the season 1937-38 have been 
obtained. These show an average of 2.52 bags per acre in 
favour of the plots which received compost two years ago* 
This brings the total to 7.34 bags per acre increase due to the 
application of 8 tons per acre of compost which was made 
from the top growth of the sunnhemp crop grown on the 
adjacent land. 

Comparison of the Effect on the succeeding Crops of Maize, 
of Ploughing under Green Sunnhemp versus Burning of the Mature 
Crop of Sunnhemp on the Land.—Over a period of several years 
farmers had reported that, on occasions when it had been 
found impossible to plough under a crop of sunnhemp intended 
for green manure, and it had subsequently been burned off 
after reaching maturity, the crop of maize produced by that 
land in the following season had exceeded the crop grown on 
the land where the whole sunnhemp crop had been ploughed 
under for green manure. 

Investigations were commenced in the season 1930-31 
when a crop of sunnhemp was ti’eated in three different ways, 
namely: — 

{a) ploughed under for green manure when the first pods 
formed; 
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(h) mature crop burned on tbe land; 

(c) asli returned to tbe land after tbe mature stalks bad 
been burned elsewhere, to avoid the partial sterilising 
effect (if any) of burning the crop on the land. 

Each method of treating the sunnhenip was replicated 
ten times. 

The land was cropped with maize for three seasons, but 
during that period the returns failed to reveal any definite 
advantage in favour of either of the methods of treatment. 
In the season 1934-35 sunnhemp was again grown on this land 
and the previous methods of treatment were again applied to 
the same plots as before, excepting that on the plots the 
green sunnhemp was sprinkled with rock phosphate at the 
time it was ploughed under, with a view to ascertaining the 
effects of this method of treatment. During the season under 
review the whole of this land was cropped to maize with the 
results shown in the following tabulation. 

Yields of Maize in lbs. per Plot of 1 /30 Acre. 

Green sunnhemp 
Green sunnhemp ploughed under 
ploughed under after dusting Mature sunn- 

in the usual with Rock hemp burnt on 
way. Phosphate. the land, 

1955-36 1936-37 1935-36 1936-37 1936-36 1936-37 



177 

91 

167 

78 

122 

86 


181 

65 

181 

83 

113 

86 


167 

65 

186 

60 

125 

93 


181 

74 

173 

49 

112 

76 


16S 

86 

170 

84 

131 

92 


174 

88 

164 

79 

115 

86 


148 

78 

158 

60 

105 

85 


139 

74 

142 

66 

118 

93 


135 

89 

138 

90 

97 

78 


144 

94 

131 

83 

97 

68 

Total yield in 
bags per acre 

1.609 

804 

1,610 

732 

1,135 

848 

(two seasons) 

36.20 

35.13 
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In the first season the yields on the ‘^bnrnt’^ plots were 
definitely lighter than those of the plots on which the sunn- 
hemp crop was ploughed under in the previous season. Field 
observations while the crop was growing showed that during 
the early stages the plants on the ^^burnt’^ plot were strikingly 
more healthy in appearance than those on the ‘‘ploughed 
under’ ^ plots, but later, when the severe drought set in, the 
more vigorous, sappy plants on the “burnt” plots were much 
more severely checked than were those on the other plots. 
Their colour changed from dark green to a yellowish green 
and they did not regain their original green colour during the 
whole of the season. The yields on the “burnt” plots during 
the season under review are seen to exceed those of the other 
plots in the experiment. This is probably not directly due to 
the treatment, but to there being a greater residue of plant 
food remaining in this land than there was in the other plots 
because of a lighter crop having been taken off it in the 
previous season. The combined yields for the two seasons were 
definitely lower where the sunnhemp was burned than where 
the whole of the top growth was ploughed under for green 
manure, and they indicate that, although satisfactory yields 
may follow the burning of the sunnhemp crop when climatic 
conditions are favourable throughout the following season, 
that method of treating the sunnhemp is likely to prove least 
effective for maintaining the humus content of the soil. 

The Protein Production of Fodder Crops.~It is probable that 
the majority of farmers, when making arrangements for 
growing fodder crops intended for conservation as winter food 
for stock, prefer to plant cereal crops such as maize and 
wintersome, because these produce large quantities of fodder, 
and in so doing, the farmers believe they are employing their 
resources in the most economical manner. With the intro- 
duction a few years ago of the “Somerset” variety of sunn- 
hemp, whose free-seeding propensities make it a suitable crop 
to grdw for hay, the question arose as to whether it might not 
be more economical than our common hay crops, and it was 
decided to lay down trials which would include both the 
legume and cereal crops mc^t commonly used for 
purposes in this Colony, in order that their compaJ’Sttite 
as producers of protein might be comgare^r 
included in these trials were as follows 
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‘‘Somerset'' sunnliemp, “Biltan" soya beaus, “Somerset" 
velvet beaus, maize and wintersome. Cowpeas and dolicbos 
beans were not included because they are not reliable crops 
in this area. 

These trials were commenced in the season 1935-36, and 
the crops were sown in a 6 x 6 Latin square. When the 
various crops had reached the stage of matuidty at which they 
are usually reaped for fodder, they were cut and weighed, and 
samples of the green material were submitted to the Chemical 
Branch for analysis. 

In the following tabulation the weights of green fodder 
are given, together with its chemical composition. 

Prom these figures the yields of dry matter and crude 
protein have been calculated and are shown at the bottom of 
the respective columns. 


Yields of Fodder in lbs, per Acre and Chemical Constituents. 
Season 1935-1936. 



& 

S § 

o o 

1 

OCQ 

Somerset 

Sunnhemp. 

Somerset 
Velvet Beans. 

Biltan 

Soya Beans. 

Maize cut 
for Silage. 

Wintersome 
cut for Silage. 

Pounds of Green 







fodder 

11,392 

13,584 

26,816 

10,560 

31,496 

39,088 


per 

per 

per 

per 

per 

per 


cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

Moisture ... 

77.8 

81.2 

78.48 

72.67 

75.95 

80.27 

Ash ... 

1.6 

1.6 

1.6 

1.85 

1.14 

1.01 

Crude Protein .. 

3.4 

3.2 

3.24 

3.97 

.94 

.93 

Ether Extract .. 

.3 

.3 

.37 

.60 

,33 

.18 

Fibre ... ... ... 

9.3 

7.1 

6.23 

7.91 

5.09 

5.86 

Carbohydrates . 

7.6 

6.6 

10.08 

13.00 

16.55 

11.75 


lbs. 

lbs 

lbs. 

lbs. 

lbs. 

lbs. 


per acre. 

per acre, per acre. 

per acre. 

per acre. 

per acre. 

Bry matter... ... 

2,529 

2,554 

5,771 

2,886 

7,575 

7,712 

Crude Protein .. 

387 

435 

869 

419 

296 

364 

Nutritive Ratio 

1:5.2 

1;4.5 

wm 

1:5.6 

1:23.8 

» 1:19.4 


figures reveal ih a very striking manner that there 
great difEerences in the protein-production powe^^^ 
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common fodder crops. Comparison of tke heaviest crop of 
cereal fodder with the lightest crop of legume fodder shows 
that the crop of nearly twenty tons of wintersome contained 
less protein than the five and a quarter tons of Biltan soya 
hean fodder. Sunnhemp also is shown to he a more efficient 
protein producer than either maize or wintersome, hut the 
velvet heans yielded twice as much protein as either of the 
other legumes, and nearly three times as much as the maize. 

These trials were repeated again during the season under 
review hut the common variety of sunnhemp was omitted, 
and it was thought that, instead of making a chemical analysis 
of the green fodder it would be more satisfactory if an analysis 
was made of the fodders after curing, because they would be 
used in that state in farm practice. The crops were all sown 
on 3rd December and were all cut when they had reached that 
stage of their growth at which it is usual to reap them, when 
they are to be used for fodder purposes. They were stacked 
until the following September, when samples were drawn and 
submitted to the Chemical Branch for analysis. It was 
decided that a determination of the protein content only, 
would supply the information required in this instance. 


Yields of Cured Fodder and Protein in lbs. per Acre. 
Season 1936-37. 


Date of Cutting. 

si 

49 S 

© s 
i'S 

g i 
& & 

Marcli 1.st 

Somerset 
^ Velvet Beans. 

oo 

I 

i” 

PQcq 

April 1st 

6 

.2 

CS 

s 

April 1st 

© 

I 

. I 
.s 

April 1st 

Weight of hay 

4,001 

5,320 

3,501 

6,921 

9,760 

Moisture per 

cent 

5.92 

6.63 

7.23 

6.27 

6.01 

Dry matter 
per acre ... 

3,764 

4,967 

3,248 

6,487 

9,173 

Protein in 100% 

dry matter 

7.17 

9.43 

9.57 

2.73 


Protein in lbs. 
per acre ... 

270 

488 

:’"'^311":'=: 


249 



742 


THE RHODESIA AGEICHIiTHEAD JOURNAL. 


Tie results of tb.e second season’s trials are seen to 
confirm tlxose of tlie first season. The yields of protein of all 
the various crops were somewhat lighter than those of the 
previous season, although in some cases the yields of dry 
matter were heavier. Their relative positions as protein pro- 
ducers remains al)out the same, but the velvet beans have not 
maintained the pronounced lead which the first season's 
results indicated. Further, although the figures given reflect 
fairly accurately the relative value of the velvet beans when 
the crop is utilised as silage, it should be remembered that the 
yields would probably be somewhat less in farm practice, 
when the crop is utilised as hay, becaiise a proportion of the 
large fleshy pods become detached from the vines during the 
processes of handling the material and will be lost, unless 
special measures are taken to recover them. The pods which 
are included with the vines and leaves retard the curing of 
the hay and may be a cause of much of it becoming spoiled. 
If the crop is reaped before the pods are large enough to inter- 
fere with curing the hay, there will be a corresponding loss 
of weight. This reduction may amount to 25% or even more, 
and if that amount is deducted from the weights given above 
it will be seen that it brings the velvet bean down to the level 
of the other leguminous crops when it is employed for the pro- 
duction of hay. Comparison of the chemical analyses of the 
various crops indicates that the fodder of the soya beans is 
the highest in quality, and this is corroborated by farmers 
who have fed the hay, and found it to be most palatable and 
nutritious to all classes of farm stock. The three legumes in 
these trials each have' merits and demerits peculiar to them- 
selves. Sunnhemp requires a much shorter season than the 
others and can be sown a month later than they, without 
reducing the crop, but it requires seeding heavily, and much 
of the leafy portion may be lost if unfavourable weather con- 
ditions prevail during the haymaking period. 

Telvet beans are very hardy and their seed is cheap, but 
iinless they are used as silage the grower has to be content 
with a rednced crop, or run the risk of losing part of it through 
delayed curing due to the presence of numerous fleshy seed 
pods. The Biltan soya beans yield hay of the highest quality 
and palaiability ; they can be seeded af moderate cost, cured 
fed with less risk of loss of material and outlay^ffl- 
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than tlie velvet beans, but they are not quite as bardy during 
tbe seedling stages and appear to require somewhat more 
fertile soil than the other legumes. 

It may be mentioned here that farmers who wish to grow 
soya beans for hay should be careful to sow a suitable variety. 
The best hay types we have at present are known as Biltan 
and Otoxi. The brown coloured seed of the latter variety is 
suitable for human consumption, although for this purpose 
the yellow-seeded kinds are preferred, but as their habit of 
growth is dwarf and bushy, their yield of fodder is consider- 
ably less than that of the hay types, and for this reason they 
should be eschewed when hay production is the objective. 

The results of these trials show that the legumes produced 
approximately twice as much protein per acre as the cereals 
in half the bulk of material, and they show that when crops 
are grown with a view to the provision of food for livestock 
these legumes will prove more economical than the cereals. 
It should be borne in mind, also, that the stubble of the 
legumes makes an important contribution to the fertility of 
the soil. 

Effect of Crass Mulch on the Yield ol Maise.— It is well 
known that crop yields are largely influenced by the incidence 
of the rainfall, as well as by the quantity of water which falls, 
and that a proportion of the precipitation is not effective 
because, during heavy storms, much water runs off the surface 
instead of soaking into the soil, and also that much of the soil 
water is lost through evaporation. On some farms there is an 
abundance of long grass which could he used to cover the 
surface of the soil to form a mulch, for such a protective cover- 
ing serves a number of purposes : — 

(1) It conserves moisture hy preventing evaporation, 

(2) It protects the surface of the soil from extreme 
climatic conditions. 

(3) It keeps the soil temperature more even and the 
surface loose and friable. 

(4) It adds vegetable matter containing plant foods to 

the soil. . ' 

(5) It encourages soil organisms. 

(6) It protects the soil from surf ace ^ 
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ExpGrinieiits were coninieiiced in tlie season 19 34-35 to 
investigate tlie effect on tlie yield of maize grain and sunflower 
seed of covering tlie surface of the soil with dry grass at the 
rate of two tons per acre. A block of land an acre in extent 
was divided into eight pairs of plots^ and one plot of each pair 
has been mulched each season, while the other has received 
no grass covering, but in all other respects the plots have been 
treated in exactly the same manner. In the season before this 
experiment began, the whole area received a dressing of farm- 
yard manure at the rate of 15 tons per acre, and in the season 
1936-37 superphosphate at the rate of 200 lbs. per acre was 
applied. Each year, half of the plots are sown to maize and 
the other half to sunflowers ; the plots which carry maize one 
year are sown to sunflowers in the following season and mce 
WTsa, Cultural operations connected with the weeding of the 
crop make it necessary to delay the application of the grass 
mulch until the latter part of the month of January. 

In the following tabulation the average yields of each 
group of the plots which were treated alike are shown. 

Yields of Maize Grain in lbs. 'per Acre, 



Mulched. 

Not 

Mulched. 

Increase due to 
mulching, 
lbs. % 

Season 1934-35 ... 

2,404 

1,792 

612 

34 

„ 1935-36 ... 

, 4,664 

4,060 

604 

15 

„ 1936-37 ... 

4,064 

3,492 

572 

16 

Yields of Sunfloiver Seed in lbs. 

per Acre, 




Not 

Increase due to 


Mulched, 

Mulched. 

mulching. 




lbs. 

% 

Season 1934-35 .. 

. 1,676 

1,608 

68 

4 

„ 1935-36 .. 

. 1,236 

1,080 

166 

14 

„ 1936-37 .. 

. 1,612 

1,248 

364 

29 


These results show that the mulching has had a definite 
beneficial effect. In the case of the maize an increase of three 
bags per acre has been obtained each season. The sunflowers 
show similar increases with the exception of the first season. 
It appears that farmers Who have a plentiful supply of grass 
which is easy to collect, cduid employ this method to augment 
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their maize yields, but whether or not it will prove economical, 
depends entirely on the costs involved for the operations con- 
nected with cutting, transporting and spreading the grass, 
and the interference of the grass covering with the control of 
witchweed by hand and animal cultivation. 

[Field observations during the autumn months showed that 
the plants on the mulched plots retained their green colour 
longer than those on the untreated plots, and when the land 
was ploughed, the soil on the mulched plots was found to be 
more friable than that of the control plots. 

Millet Variety Trials.— In July, 1934 three varieties of 
millet classified as “White,’’ “Yellow” and “Eed” were 
received through the courtesy of the Ehodesian Milling Com- 
pany, and a parcel of “Extra Super” canary seed {Phalaris 
canariensis). It was reported that these seeds were in demand 
on the English markets at very high values and that they were 
largely used for cage birds. In the following season they were 
included in trials with Boer manna and Proso millet. 
Droughty weather prevailed and the new millets proved less 
hardy than the older varieties. The canary seed succumbed 
before any seed formed. The “Eed” variety of millet was 
found to he mixed with other kinds, and as it did not thrive 
very well, it was excluded from subsequent trials. 

During the three seasons 1935-38, date-of-planting trials 
were carried out. The trials were vitiated by drought in the 
second season, but those of the first and third seasons provided 
useful information. 

In the tabulation below the dates of sowing and the 
approximate dates of reaping the corresponding crops are 
given. The figures represent the averages of the three seasons’ 
trials. 

Millets : Dates of Sowing and Reading. 

Date of Reaping, 


Date of 
Sowing. 

White 

Millet. 

ixg 

I 

Proso 

MiHet. 

Boer 

Manna. 

Dec. 1st 

Feb. loth 

Feb, 11th 

March 1st 

March 16th 

Dec, 23rd 

Feb. 28th 

Feb. 28th 

March 25th 

April 12th 

Jan. 12th 

March 11th 

March ISth 

April 1st 

April 10th 

Feb. 2nd 

April 5th 

April 5th 

April 10th 

May 28th 

Average number 




of days 

67 

68 

87 

111 
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Yields of Grain 

in lbs. per 

Acre, 


Date of Sowing. 

White 

Millet. 

Yellow 

MiUet. 

Proso 

Millet. 

Boer 

Manna. 

Season 1935-36 — 

December 15th ... 

826 

1,072 

1,733 

3,250 

January 7th 

734 

693 

1,246 

1,691 

January 30th ... 

190 

Failed 

972 

825 

February 20th . . . 

Failed 

Failed 

512 

1,056 

Season 1937-38— 

December 2nd ... 

1,133 

800 

1,500 

1,817 

December 23rd ... 

417 

375 

1,133 

1,160 

January 12 th ... 

150 

75 

742 

884 

February 2nd . . . 

183 

125 

783 

Failed 


The best crops of grain have been obtained from the 
earliest plantings, but owing to the short period req[mred by 
the new millets to reach maturity, the early sown crops are 
ready for reaping during February, at which time, rainy 
weather may be expected, and the risk of losing the crop from 
that cause would be incurred. The later plantings w^ere 
attacked by a leaf disease which reduced the yield consider- 
ably. The new kinds appear to be more delicate than the 
older varieties. Besides being attacked by the leaf disease 
mentioned, while the other kinds are almost immune to it, 
they also appear to he more severely affected by droughty 
conditions when such are encountered. 


The new varieties require but a short period to reach 
maturity, and it might be possible to sow them under 
irrigation in the early spring months and to reap the mature 
grain before the commencement of the seasonal rains. Their 
seed is valued at nearly double the price of the seed of the 
Proso variety, owing to its plump appearance, large size and 
clear glazed skin, so that, although their yields may be some- 
what lighter than those of the other kinds, they would prove 
more remunerative to grow if yields as high as the best 
recorded above could be ensured. 


1^frethriii3pL--"Tria^^^ this crop have been conducted for 
some six seasons. ^ produoed a large pro- 

portion of barren plants when th^y were grown under 4^ 
fend conditions, but higher yields were obtained wfe^, J^e 
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crop was grown under irrigation. By using seed from tlie 
very few plants whicli produced a large quantity of flowers, 
strains have now been estabiisbed wbicb are more productive 
tban tbe original kinds. Altbougb tbe yields obtained under 
dry land conditions are still ratber lower tban are required 
for economical production, that obtained from an irrigated 
plot tbis season, 1,296 lbs. of dried flowers per acre, 
indicates that returns comparable witb those obtained in 
other countries where it is grown on a commercial scale, could 
be obtained in those parts of tbis Colony at a suitable elevation 
above sea-level where facilities for irrigating tbe crop are 
found. In Kenya Colony tbe best crops are grown at high 
altitudes. Tbis suggests that land in tbe mountainous 
districts along tbe Eastern border where water is available for 
irrigation or tbe rainfall extends over a longer period tban it 
does at this Station, might produce highly remunerative crops 
of pyretbrum. 
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Rhodesia Weather Bureau. 

JULY, 1938. 

Pressure.— Mean barometric pressure for the month was 
slightly below normal. 

Temperatures.— Cloud amount was well above the average 
. and this resulted in maximum temperatures being below the 
average, while minimum temperatures were above. Mean tem- 
peratures varied from 1° above normal at Sinoia to 1.3° below 
•at Gwanda and Enkeldoorn. 

EainfalL— Maritime air masses predominated the circula- 
tion and light isolated showers fell in various parts of the 
coxmtiy'. Southerly highs and the ‘‘guti’^ weather associated 
with them were rare, and the rainfall in the east and south 
was therefore deficient. 

PEEGIPITATION. 


station. 

Inches. 

Normal. 

No. of Days. 

Beitbridge •... 

0.01 

0.18 

1 

Bindura ... 

0.00 

0.03 

— 

Bulawayo ... 

0.00 

0.05 

— 

Chipinga 

0.08 

0.60 

2 

Enkeldoorn 

0.00 

0.08 

— 

Fort Tictoria ... 

0.00 

0.10 



Gwaai Siding ... 

0.00 

0.00 

— 

Gwanda 


0.07 


Gwelo 

0.00 

0.02 



Hartley.. 

0.00 

0.01 

— 

Inyanga , 

0.00 

0.11 

— 

Marandellas 

0.00 

0.07 



Miami 

0.00 

0.06 



Mount Darwin 


0.01 


Mount Ntma 

0.26 

1.23 

4 

Mtoko ’ 

0.00 

0.02 

• 

New Tear’s Gift... ... 

>. 0.03 

0.27 

' ,1 
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Station. 

Nuaaetsi 

Plumtree ... ... ... 

Que Que 

Etisape 

Salisbury 

Hhabani 

Sinoia 

Sipolilo 

Stapleford 

XJintali 

Victoria Falls 

Wankie 

Abercora 

Balovale 

Broken Hill 

Fort Jameson ... 

Fort Roseberry 

Kancbindu 

Eapiri MposM 

Kasama 

Easempa ... 

Livingstone 

Lusaka 

Mankoya ... ... 

Mazabuka 

MkusM 

Mongu 

Mpika ... 

Mporokoso 

Mufilira 

Eamwala ... 

Edola ... 

Petauke ... 

Senanga 

SMwa Fgandu 

Solwezi... ... 


Inches . 

Normal . 

No . of Days . 

0.00 

0.23 

— 

0.00 

0.05 

— 

O.OT 

0.02 

1 

0.00 

0.17 

— 

0.02 

0.02 

1 

0.00 

0.04 

— 

0.05 

0.03 

1 

0.00 

0.02 

— 

0.24 

1.07 

1 

0.00 

0.30 

— 

0.00 

0.00 

— 

0.00 

0.00 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 

_ 

0.00 

— 

■ — 

0.00 

: 

— - 

0.00 

— 

— 

0.00 

— 

— 

0.00 

— 


0.00 

— 

— 

0.00 

— 

— 

0.00 


— 

0.00 

— 

, — 

0.00 

— 


0.00 

■ — 

— 
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Southern Rhodesia Veterinary 
Report. 


JUNE, 1938. 


DISEASES. 

Anthrao) was diagnosed in the Mtoko Native Reserve, 
Mtoko Native District, and on farm Liberty, Victoria Native 
District. Mortality five head of cattle. 

Foot and Mouth Disease was diagnosed on Devuli Ranch 

Section, Bikita Native District, involving approximately 
4,000 head of cattle. 

TUBERGULIN TEST. 

Forty cows were tested upon importation, of which eight 
gave a positive reaction to the test. 

MALLEIN TEST. 

Twenty-five horses and 12 males were tested upon entry. 
No reactions. 

IMPORTATIONS. 

From TTnion of South Africa. — Cows 40, horses 25, mules 
12, sheep 212. 

From Bechuanaland Protectorate. — Sheep 1,051. 

EXPORTATIONS. 

To Union of South Africa. — Oxen 86. 

To Northern Rhodesia. — Sheep 42, goats 2. 

"To-l^^uguese East Africa.— Cows 21, oxen 23, 

To Oongtr*B^e.— Mules 19, pigs 3. 

.;To Nyasaiandy^^^^^l^^^ 
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EXPOETATIOK'S.— MISCELLANEOUS. 

To United Kingdom. — CMlled beef quarters, 8,075; frozen 
boned beef quarters, 1,204; kidneys, 93 lbs.; tongues, 74 lbs.; 
livers, 429 lbs.; hearts, 77 lbs.; tails, 80 lbs.; skirts, 39 lbs.; 
shanks, 32 lbs. 

To Congo Beige (in cold storage). — Beef carcases, 598 
mutton carcases, 36; veal carcases, 51. 

Meat Products, from Liebig’s Factory: — 

To Union of South Africa. — Corned beef, 75,404 lbs,; 
beef fat, 4,800 lbs. 

To United Kingdom, — Meat extract, 25,026 lbs. ; beef 
powder, 45,977|- lbs. 

B. A. Myhill, 

Acting Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA. 

Locust Invasion, 1932-38. 

Monthly Report No. 68. July, 1938. 


Winged swarms of the Red Locust {Nomadacns se'ptem- 
fasciata, Servi.) have been reported in various districts in the 
northern part of the Colony during July, namely, Lomagundi, 
Mazoe, Mrewa, Salisbury and Hartley, and one report refers 
to Wankie in the extreme west. 

The size of the swarms varies from ‘'sniair' to "Targe.'*' 
One swarm which remained in the neighbourhood of Salisbury 
from 8th to 12th, wms observed to occupy about three hours to 
pass over. The reports fail to indicate any general trend of 
direction of flight. 

No damage has been reported. 

Rxjpbet W. JCAK, 

Chief Entomologist. 
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Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to z— The 
Editor j Department of Agriculture^ Salisbury, Correspon- 
dence regarding advertisements should he addressed z — The 
Art Printing Works ^ Ltd,^ Box 431, Salisbury, 


Time to Clean Tobacco Because weeds are appear- 

ing, and may become a so^lrce of infestation by various 
tobacco pests, including leaf eating insects, wbitefly and 
apbis, control measitres against weeds sbould be xindertaken 
now? not only in the lands, but also on a strip around the 
lands. ^^Cleanliness Aids Insect Control/’ 


Citrus from the Union of South Africa.~“As the Union 
Department of Agriculture and Forestry is now satisfied that 
citrus canker has been eradicated, and has withdrawn all 
internal citrus canker restrictions on the movement of citrus, 
it is considered that the danger of introdueing the disease from 
the Union into Rhodesia has now passed. 
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Accordingly, the special restrictions on the introduction 
from the Union of South Africa of citrus trees, budvrood, 
seeds, and other parts for propagation, and citrus fruit, liaye 
been withdrawn. Permits are still necessary for the introduc- 
tion of parts for propagation (except seed), but fruit may be 
brought in ^dthout permit, although it is subject to inspection. 

The Union GoTernment is to be congratulated on the 
success of its anti-citrus canker campaign. 


A New Chapter in Soil Fertility?— Developments of the first 
importance in agriculture may follow from research work 
approaching completion in the laboratories of the Botany 
Department, Queen Mary College, London. Scientists have 
long been aware of the fact that Indian rice crops, despite the 
absence of any system of manuring, continue year after year 
without loss of quality. It was thought possible that, during 
the flooding of the rice fields, the under-water plant life 
(algm) may have acted as a natural fertilising agent. Mr. P. 
K. De, sent to England by the Imperial Agricultural Research 
Council of India, has been working under the direction of 
Professor F. E. Fritsch, F.R.S., at Queen Mary College, 
where it has been conclusively proved that certain of the blue- 
green algm occurring in the water have the power to absorb 
nitrogen from the atmosphere, and thus after decay to enrich 
the soil and in turn to feed the rice crops. ‘‘As a result of 
this discovery,'” states Professor Fritsch, “it may be possible, 
with a little successful manuring, greatly to enhance the 
nitrogeh-ahsorbing capacity of these algce and thus to improve 
the rice crop. Now we know for certain the hitherto mysterious 
source from which the rice crops draw their strength. It is 
possible that further research will open a new chapter in soil 
fertility/' 

This achievement follows a two-years' investigation and 
many disappointments. To prove without doubt that the alga 
itself v^s absorbing nitrogen, it was first necessary to secure 
spcK^imens of blue-green algse completely free from bacteria. 
After ten months’ work, six different specimens were secured 
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entirely separate from any otker growth, and it was then 
established beyond doubt that this low form of plant life does 
in fact take in nitrogen and is thus a natural manuring agent. 
The economic importance of this discovery lies in the fact that 
further research may show how this new knowledge can be 
extended to agricultural production, not only in India, but 
elsewhere . — {The Fertiliser, Feeding Stuff s and Farm Suf flies 
Journal.) 


1938 Winter Wheat Crop.— According to a recent tissue of 
the Economic and Statistical Bulletin the preliminary estimate 
of the 1938 wheat crop is 42,126 bags, or nearly a thousand 
bags less than the 1937 winter crop. The estimated number of 
growers is 120 less than last year. 

Charter remains the most important wheat growing 
district. In 1937 of a total of 21,946 acres planted to wheat 
in the Colony 6,372 acres (comprising 5,118 acres of vlei and 
1,254 acres of irrigated lands) were planted in the Charter 
district* where the yield was 11,254 bags, or over a quarter of 
the total production. Although the area planted to wheat in 
the Gutu district showed an increase of over 1,000 acres 
between 1936 and 1937, production declined by some 800 bags. 
The other principal wheat areas in order of relative importance 
in 1937 were Chilimanzi, Mazoe, Salisbury, Yictoria-lsTdanga 
and Melsetter. Almost the entire crop of wheat in the Mazoe 
district, about 1,100 acres, is grown under irrigation. 


Insects of Citrus and Other Sub-tropical Fruits, by ‘Henry j. 
Quayle, Comstock Publishing Co., Inc., Ithaca, H.Y., 
1938; pp. xiii. + 683, with 377 illustrations, 8vo., cloth, 
15.00. 

For thirty years Professor Quayle has studied the subject 
embraced by the title of his book, mainly in California, but 
with three years’ experience in various parts of the world, 
including South Africa and Rhodesia. He visited Southern 
Africa in 1930, and as a result mentions Mr. C. P. Lounsbury, 
late Chief, Division of Entomology, Pretoria; Dr. T. J. 
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INTaude, piesent Chief Entomologist, Pretoria; and Dr. W. J. 
Hall, Director of the B.S.A. Company’s Citrus Experimental 
Station at ilazoe, which names head the list of t-wo dozen 
specialists outside of the United States, to whom he expresses 
especial gratitude for co-operation. 

The publication is a typical text-book, with a profusion 
of information, especially on insects and mites of citrus, of 
which the discussion occupies more than half the book. The 
mango, although grown to some extent in Southern Rhodesia’s 
sub-tropical climate, is more of a tropical fruit and is not 
included, but pests of avocado, pecan, olive, oriental persim- 
mon and half-a-dozen other fruits are dealt with. 

The book is well illustrated, some illustrations being of a 
rather technical nature, but the great majority of them are of 
interest to the average sub-tropical fruit grower. Their repro- 
duction is of high quality. The subject matter is clear and 
simply stated with only a few technical interludes. 

Eor the sake of convenient treatment and reference the 
author classifies the citrus pests into major and minor groups, 
the major group including those insects and mites that are 
most likely to necessitate the adoption of control measures 
against them. But this classification, he points out, may vary 
with the climate and other factors, the same insects being 
differently arranged in this classification in different localities. 
As Tvell as climate, some important factors that may have a 
bearing on both the absolute and comparative status of a pest 
are food plants, the stage of development of the fruit-growing 
industry concerned, and commerce. If the industry is young, 
serious pests may be present, although not recognised as such 
—they may take as long as fifty years to reach their maximum. 
commerce may introduce n&w pests, , 

(Although it is believed that practically all insect pests 
will eventually become cosmopolitan, limited by climatic con- 
ditions, Southern Rhodesia is apparently in a good position 
at: present as j^gards introduced insect pests in general, and 
;) j|p delay the evil day as long as possible a good plant inspection 
4: is aeoes^ppy, as is the co-operation of the public.) 
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Besides insects and mites, Professor Quayle discusses 
certain rodents, nematodes and snails. An enliglitening 
chapter on sprajung and dusting is included, and one on 
fumigation. Apart from these chapters, control measures, 
when api^licable to only one species are given with the 
discussion of the species concerned, or they may follow the 
discussion of a group of similar pests such as the aphids. More 
important control measures, as against scale insects, are 
included in the chapters on spraying, dusting and fumigation. 

In respect of formulae given for chemical control, the 
author has slipped from the pillar of accuracy on which he 
perches, at least from the point of view of the British reader. 
The omission of the explanatory initials '"TJ.S.’" after the 
words '"gallons,” ""quarts” and ""pints” may lead to the 
application of over-diluted sprays which, while fortunately it 
would not result in injury to trees, may cause waste of spray, 
time and labour to those who do not notice the omission. The 
measure, 1 gall. (U.S.), 1 qt. (U.S.), and 1 pt. (TJ.S.) are 
equivalent to 5/6 gal. (Imp.), 5/6 qt. (Imp.) and 5/6 pt. 
(Imp.) respectively. However, there are not many formulae 
given in which weights and these measures of capacity both 
occur, but the omission should be noted by local readers. 

A final chapter gives details of the United States^ domestic 
legislation controlling the movement of plants, etc., in order 
that only clean plants may enter various localities. Regarded 
in this light, the legislation is a good example of one of the 
many applications of our local slogan, ""Cleanliness Aids 
Insect Control.” 

M.C.M. 
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The Spraying of Tobacco Seed 
Beds and Control of Rosette 
Disease. 


By J, C. F. Hopkins, D.Sc. (Loud.), AJ.C.T.A., Senior 
Plant Pathologist, and 

M. C. Mossop, M.Sc., Entomologist. 


The newly recognised yims disease of tobacco, which was 
briefly described by Wickens(^) in the March, 1938, issue of 
this Journal, has claimed the attention of both the Agricul- 
tural Department and the growers during the past season. The 
disease, which Wickens proposes to call tobacco rosette, 
has become widely distributed in the Colony in the last twelve 
months, and is now of common occurrence in most of our 
tobacco areas. As far as can be gathered from reports received 
from growers, the disease has spread through Lomagundi and 
Mazoe districts, and parts of Marandellas, but does not appear 
to have penerated as far as Inyazura and the Makoni district 
generally, although heavy infestations of aphis have occurred 
in the last-named area. The transmission of rosette from 
healthy to diseased plants by the aphis or greenfly, Myzus 
pefsicae, Sulz., has now been demonstrated beyond all doubt 
by Wickens at Trelawney, E. M. Smith* at Cambridge, 
England, and Hopkinsf at Salisbury. 

The absence of the disease in crops heavily infested with 
aphis suggests that it may have originated from some central 
focus of infection and spread rapidly outwards, rather than 
that sources of infection occur naturally in the Colony. This 
fact raises a hope that further spread, may be arrested, and it 
is with this object in view that tobacco growers are asked to 
carry out to the best of their ability the recommendations 
made in this article. 


*Private communieation. 
tUnpublislied. 
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Most tobacco growers are familiar with, the virus disease 
known as leaf-curl^ whicb is carried from diseased to bealtby 
plants by means of wbiteflies. It is also known tkat certain 
wild plants are susceptible to tbe leaf-cnrl virus and act as 
reservoirs of infection to tide tbe disease over from one 
season to tbe next, Tbe practical significance of this, 
fortunately, is not of great importance with tbis particular 
disease in Rbodesia, so that tbe punctilious removal and 
destruction of all growing tobacco during a ^ ‘close season’^ has 
resulted in tbe virtual disappearance of leaf-curl from tbe 
tobacco crop. 

Jlow, rosette disease is similar to leaf -curl in many 
respects. It is due to a virus, is spread by an insect, and can 
also infect wild veld plants. But two important distinctions 
between these diseases are known to exist, even with our 
present very meagre knowledge of rosette. They are (1) aphids 
have been shown to be much more efficient carriers of rosette 
than wbiteflies are of leaf-curl and (2) aphids multiply at a 
much greater rate than wbiteflies. It therefore appears that 
more attention must be given to tbe destruction of tbe known 
alternate host plants of tbe rosette virus than has been the 
case wib those of tbe leaf-curl virus, and every effort should 
be made to keep aphids under strict control. 

Aphis.— A few aphids seen or suspected in tbe seed-beds 
do not appear at first sight to be a serious matter. But when 
one considers tbe enormous capacity for increase which aphids 
possess one will understand tbe potential danger of tbe 
presence of even one female. One of tbe classic computations 
demonstrating tbe astonishing fecundity of aphids is that 
in which it was shown that the uninterrupted breeding of ten 
generations from an individual female ancestor would produce 
organic matter equal in mass to 500,000,000 humans. 
Obviously this cannot occur or the mass would exceed that of 
the earth in a very few years. But it does demonstrate the 
need for continued efforts against aphis if any reasonable 
benefit is to be derived from control measures. Factors con- 
tributing to the fecundity of aphids are : birth from virgin 
females, frequent production of young instead of eggs, and 
early age at which reproduction is possible.. These factors 
all assist in hastening the production of new generations. 
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Factors helping to prevent enormous accumulations of aphids 
include food plants, climate, weather, enemies and disease. 
A further factor can be added where cultivated crops are 
concerned, namely, artificial control. The basis of a good 
economical spray or dust to use against aphids is tobacco. In 
the form of spray on tobacco seed-beds, nicotine sulphate and 
not home-made tobacco wash should be used, as the latter 
when used with Bordeaux releases the copper in the mixture 
and burning of the foliage results. 

Spray should be applied with high pressure through a 
nozzle giving a very fine mist. Every reasonable effort should 
be made to vret the whole surface of each seedling. Admittedly 
perfection is more or less unattainable, but this is all the 
more reason for being as thorough as possible. The pressure 
behind a misty spray causes local eddies that assist in wetting 
the greater part of each plant. Where a suitable opening in 
the dense foliage can be found or made, the nozzle should be 
poked amongst the seedlings so that the spray may reach the 
under sides of the leaves more directly. Aphids that are not 
hit by the spray will not be killed by it. Owing to the rapid 
breeding of aphids, one or two applications of nicotine 
are insufficient, and it is, therefore, necessary to add nicotine 
sulphate to the Bordeaux mixture that is normally applied 
every five days. 

The inclusion of nicotine sulphate in the spray also 
assists in keeping down the tobacco whitefly \Bemu%a rhode- 
naensisy Corb.), the vector of leaf-curl, but here again it is 
most important that the under sides of the leaves are reached. 

In addition to nicotine sulphate and Bordeaux mixture, 
lead arsenate should be included in the spray. This insecti- 
cide reduces attack by split worm, leaf miner, leaf -eating 
insects, and to some extent cutworm. Split worm and leaf 
miner caterpillars are controlled by applications of lead 
a:^enate only before the insects have burrowed into the plants. 
Once inside, they feed on the inner tissues and are no longer 
vulnerable to poison deposits that are confined to the surface. 

disease.— The symptoms of tobacco rosette in the 
field have been described by Wickens(^) and most growers are 

familiar with the disease. 



CONTROL OF TOBACCO EOSETTF DISEASE. 


763 


That it can occur in seed-beds does not, however, appear 
to be so well known, but it has been obvServed on several 
occasions in the Loinagundi district. 

The first symptom on young seedlings is a slight curling 
downwards of the tip of one of the youngest leaves just 
emerged from the bud. The plant continues to grow and the 
afiected leaf begins to pucker up as shown in Fig. 1. Subse- 
quent leaves grow in the same way, the distortion becomes 
more accentuated, and eventually a rosette of twisted and 
puckered leaves forms in the crown of the plant and growth is 
arrested. 

Where infected aphids have gained access to seed-beds 
and have fed upon the seedlings, a number of these diseased 
plants will be observed. This is particularly the case in early 
beds from which plants have been pulled for setting out in 
the lands, the remainder having been left for supplies. 

Apart from following the spraying recommendations, 
growers are urged to be particularly vigilant this season in 
seeking out seedlings infected with rosette. Diseased plants 
should be pulled out at once and buried deeply or burned, so 
as to destroy not only the affected plant, but also any aphide 
with which it may be infested. For it mxist be remembered 
that any greenflies escaping from an infected plant and 
invading a seed-bed will without doubt infect a good number 
of healthy seedlings. It will not be out of place to emphasise 
once again the fact that the aphis, Myzus perncae, is known 
to be an extremely efficient carrier of rosette. 

With this in mind, it is necessary to consider the question 
of alternate host plants, including susceptible weeds. 

There is reason to believe^ that a number of plants inay 
harbour the rosette virus and are fed upon by the greenfly 
carrier. They are tomato, zinnia, potato, the small night- 
shade or Sobee (Solanum nigrum) and the Chinese lantern 
plant or false Cape gooseberry {Nicandra pkymloide$)* 
Tomatoes, zinnias and potatoes are common garden plants, the 
first two often being grown near to seed-bed sites. Sobee and 
false gooseberry are usually ik) be found growing in vleis or 

^Private communication from Dr; K. M. Smith, 
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on organic matter near seed-beds, and tbe latter can always 
be found in abundance near to cattle kraals. It is of utmost 
importance that tkese weeds should be kept down on all parts 
of tobacco farms and that tomatoes, potatoes and zinnias be 
grown as far as possible from tobacco seed-beds and lands. 

In urging the eradication of over-wintering host plants, 
sight must not be lost of the most obvious and dangerous of 
all, namely, ratoon tobacco. Thorough cleaning of lands and 
the continual removal of re-growth is now of greater 
importance than ever, for one dirty land may spell disaster 
not only for the owner, but also for his neighbours. 

Becommendations for Control.— Recommendations for the 
control to tobacco rosette may be summarised as follows : — 

1. Meticulous exclusion from fallow lands of all tobacco 
re-growth. 

2. Removal from seed-beds and destruction of all seed- 
lings showing symptoms of the disease. 

3. Eradication of weeds, in particular false gooseberry 
and small nightshade' or Sobee, from seed-bed sites. 

4. Cessation of tomato, potato and zinnia culture in the 
neighbourhood of tobacco lands and seed-beds. 

5. Control of aphis by spraying every five days with 
Bordeaux, arsenate of lead and nicotine mixture according to 
the following fomula : — 

Bordeaux 8 lb. 

Arsenate of lead lb. 

N'icotine extract (40%) 16 fluid ozs. 

Spreader... According to manufacturers’ 

directions. 

Water ... 50 gallons. 

6. The destruction of all residual plants as soon as each 
bed is finished with. 

REFERENCE. 

G- M. (1938) .-^“A New and Serious Disease of Tobacco in 
Bhod, Agnc, JourTii,, XXXV. 3, p. 181. 
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Deferred Grazing 

SEEDS SHED BY CATTLE DHEIYG EBEDIYG. 


By Geo. A. Gill^ Botanist, Grootfontein School of 
Agricnlttire. 


When Teld has deteriorated in grazing quality the 
practice of deferred grazing may often be used with good 
results in order to improve it. The grazing-land of the farm 
may be dealt with piecemeal in convenient-sized portions until 
the whole has been treated. Once the whole farm has been 
raised to the requisite grazing level the treatment may then 
be applied in sequence to the various camps in order to main- 
tain the standard which has been attained. 

In this system of veld management the veld is rested from 
all grazing during the whole of the growing season, that is, 
from spring until autumn. After the seed crop has ripened in 
autumn, stock are allowed to graze during the winter and until 
growth starts again in the spring. The mechanical action of 
the animals in walking over the veld helps the seeds to be 
shed and afterwards to be trampled to some extent into the soil. 

Seed Orop.—The seed crop itself should be a good one as 
there has been no check to the veld plants during its produc- 
tion. Under the circumstances a good seedling growth may 
be expected on bare places with the advent of the next spring 
rains. 

The next season the same resting process is repeated. The 
seedlings which have come up thus grow undisturbed and are 
able to establish themselves firmly. Again a good seed crop 
will be matured. In the winter stock are put in as before, but 
care must be taken not to graze so heavily that the regenera- 
tion growth of the previous season is damaged. The following 
and subsequent seasons the procedure of resting during the 
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siiHimer and grazing only during tte ■rinter can be continued 
until the farmer is satisfied that he has obtained the desired 
improvement. This piece of veld is then taken into the 
summer grazing system, and another portion set aside for 
renovation. 

Better Eesuits.— Deferred grazing often appears to give 
much better results than where very long resting periods are 
allowed without any stocking whatsoever. It also has the 
recommendation, on economic grounds, that an appreciable 
grazing return can be obtained from the treated land even 
though the grazing may not be utilised at its most nutritious 
period. 

This system of grazing is most successful on types of 
sweetveld w-here the veld retains a fair proportion of its 
palatability during winter. In sourveld, where the grazing 
becomes poor and unpalatable in winter, it is less effective and 
may need to be supplemented by spring burning in order to 
clear away the surplus dead grass remaining after the winter 
grazing. 





Side view of a kraal just a sit wats being moved. 
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Composting the Sunnhemp Crop 


By P. Gordon Deedes. 


The following notes on the composting of the siinnhemp 
crop are given, after practical experience in composting about 
35 acres^ with the hope that they may be of use to others who 
contemplate following this method of dealing with the green 
manure crop, in the place of the present practice of ploughing 
it under. 

Careful costs, which are given below, were kept, and the 
opinion was formed that hy composting the crop a far more 
regular and dependable method of manuring would be 
obtained, which would amply repay the small outlay involved, 
and which would of course materially reduce the acreage 
normally lying idle under green manure. 

Furthermore, the crop was dealt with after the rains were 
over, and the unsatisfactory business of trying to get the 
ploughs into the lands in the middle of the rainy season, often 
with disastrous results to the tilth, was eliminated. Incident- 
ally, during the composting, we had on one occasion (on April 
3rd) a precipitation of 1.50 inches of rain, but this did not 
in any way affect the hemp, as it was simply raked up and 
forked over into the kraal the following morning. 

As the crop was dense and therefore free from weeds, 
mowing presented no difficidties, apart from the fact that a 
*‘piecanin” was told off to follow the mower and clear the 
sunnhemp, which had a tendency to fall back on to the uncut 
hemp. If weeds (due to a poor stand of sunnhemp), which at 
that time of the year might tend to be matted, are experienced. 
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tie possibility of tlie knives clogging can be overcome by 
inspanning two more oxen to tke mower, and detailing a 
“boy’’ to drive tbem and keep them well on the move. 

Raking was done after tke sunnkemp kad been allowed 
to wilt for one day, and tkereafter cocking was carried out 
by band, in tkis case for want of a kay sweep, wkick, if it kad 
been available would kave naturally kelped to reduce tke costs 
of labour. 

For sweeping tke kemp up to tke temporary kraals, a drag 
of kome-made construction was used, and witk two intelligent 
drivers, sufficient sunnkemp was dumped alongside, in a 
matter of kalf a day, to keep tke kraal supplied witk bedding 
for tkree or four days. 

Tke kraals were constructed of gum poles and odd pieces 
of barbed wire, tke dimensions being 16 feet wide, and as long 
as was deemed to be necessary for tke acreage of sunnkemp to 
be composted. In my case I found, witk a lucky guess (for 
want of previous experience) that in order to compost 5 acres 
of Somerset sunnkemp, broadcasted 40 lbs. to tke acre, and 
standing seven to eigkt feet kigk, a kraal of 70 yards in length 
was necessary to give a final depth of 18 inches of trampled 
sunnkemp. In tkis particular kraal 32 head of oxen were 
accommodated nightly for twenty-four nights, though next 
year I shall make my kraals to the desired length but witk a 
division every 30 yards, wkick spacing I find comfortably 
accommodates a span, enabling them on entry to kave tkeir 
evening feed of sunnkemp and then distribute themselves 
along tke full length of the kraal without being overcrowded. 
Separating the spans, of course, kelps to reduce “horning” 
to a minimum. 

Turning tke sunnkemp into tke kraals was carried out 
daily by three boys; two forking it over and one bedding it 
do^. As the sweep tended to compress tke heaps, and conse- 
"guent^^^^^ the work of forking it over more difficult, piece 



COMPOSTING THE STJKNHEMP CROP. 


769 


work was found to be the best way to get tbrougb tbis 
operation. 

As soon as tbe sunnbeinp bad been trampled to a depth 
of 18 inches, and well impregnated with urine and dung, the 
kraal was remoyed and half the dressing of woodash and top 
soil applied. Thereafter the whole heap was reduced in width 
to 9 feet, which finally gave it a height of about 4 feet, and 
when this had been completed the other half dressing of 
woodash and soil was applied to the top of the heap, which 
was then left to await next season’s rain to complete the 
process of rotting. 

A little difficulty was experienced in reducing the size 
of the heaps owing to the amount of ^^giye” in the compost, 
and cutting with badzas simply curled them like paper. 
Finally small native axes were used, but probably the solution 
would be to cut out badzas from discarded plough discs, as the 
steel would keep an edge better than either the axe or the 
mattock. Alternatiyely, perhaps, heavy hay cutting knives 
would cut the compost, after the few loose inches at the top 

had been dealt with. 

* 

In conclusion, I would add that I think the economy of 
the method would depend to a large extent on a good growth 
of sunnhemp, and if therefore composting was to be used to 
reduce the area of land idle under green manure, it would pay, 
where necessary, to fertilise with phosphates in order to ensure 
U good heavy growth. 



770 


THE KHODEvSIA A GUI CULTURAL JOURNAL. 


COSTS or COMPOSTING THE STJNNHEMP CEOP. 


Cost in pence per ton based on 
Items. estimated yields of finished 

compost per acre of** 



10 tons. 

12 tons. 

14 tons. 

1 . Mowing 

1.15 

0.95 

0.81 

2. Raking into windrows 

0.49 

0.41 

0.35 

3. Cocking and refilling* kraal 

1.31 

1.09 

0.94 

4. Sweeping up to kraal side 

0.98 

0.82 

0.70 

5. Refilling kraal wdth sunn- 




hemp 

1.31 

1.09 

0.94 

6. Digging soil and dumping 




soil and asli alongside of 




compost heap in ineasitred 




(jiiantities 

0.65 

0.54 

0.46 

7. Spreading soil and ash 




over compost, and rebuild- 




ing 16 feet heap into 9 




feet wide heap 

1.96 

1.64 

1.40 

S. Turning compost 4 times 




next summer at S.Od. per 




ton^ 

3.00 

3.00 

3.00 

Total cost of labour 

10.58d. 

9.54d.* 

8.61d. 

9. Depreciation on kraal t... 

0.32 

0.27 

0.24 

10. Depreciation on mower 




and rakef 

0.51 

0.42 

0.36 

Depreciation on liaysw'eep 




and dragj 

0.11 

0.09 

0.07 

Total cost of labour and depre- 




ciation and upkeep on 




implements and kraal ... 

11.79d. 

10.32d. 

9.28d. 


N.B. — ^Items 1 to 7 are the actual cost-s. Items 8 to 10 are estimates made 
by oScers of the Department of Agriculture. 


cost of labour per ton of compost naturally depends 
on the yield of finisbed compost per acre of sunnboiap. In 
this case it is estimated to be between 10 tons and 14 tons. 
9?h%erop was well grown, being T to 8 feet high, and a good 
The soil w’as a chocdlate loam in good heart, capable 
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of yielding upwards of 15 bags of maize per acre after green- 
manure, and it is probable tbat the yield of compost will be 
at least 12 tons per acre. 

'^'Tliis is an estimate of tbe cost of turning three times 
during the next summer and is based on considerable 
experience in this Colony. 

tThe original cost of the kraal is taken as £3 Os. Od., and 
its ‘^^life” as 8 years if the posts are treated by soaking in the 
dip-tank, or as advised in Departmental Bulletins Nos. 769 
and 791, and stored when not in use. 

JThe ^life^' of the mower and hay-rake is taken as 15 
years if 300 acres of sunnhemp are mown each year. The 
cost of the mower (£32 10s.) and upkeep for the 15 years is 
estimated at £70, and the cost of the rake (£20) and upkeep 
for 15 years at £35 — a total of £105 for both the original cost 
and upkeep for the 15’ years of the two implements. 

The original cost of the haysweep and hay drag (made on 
the farm) is taken at £5 for the two; their 'life” as 5 years; 
and upkeep at 10s, per year. Actually a haysweep was not 
used for the cocking, which was done by hand, but the depre- 
ciation and upkeep on this implement is included, since it will 
normally be employed for this work. The type of haysweep 
is that described and illustrated in Bulletin No. 1048. It is 
home-made and ox-drawn. 

Cost of Labour.— The rates of pay of the labour employed 
have been taken, including food, at 30s. per month for a 
driver; 15s. per month for the ordinary farm hand; and 16s. 
per month for a ^Teader.^^ 

The cocking was done by hand labour as a sweep was not 
available, and the cost of this item is therefore high. The use 
of a sweep would have reduced the cost of this operation 
materially. 

With the mower, one driver, one leader and one ^T)oy” 
following it to clear the cut sunnhemp away from the standing 
crop were employed. For sweeping the cocks up to the side 
of the kraal a hay ^^drag^* as illustrated and described in 
Bulletin No. 1048 was used. Two drivers and two leaders 
were needed for this work. 
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No cost of ox-labour is taken into account nor of upkeep 
of trek-gear. TKe cost of labour for sweeping tbe sunnkemp 
up to tbe kraal side is on tbe low side, since tbe “bauF’ to tbe 
kraal was short, being only about 100 yards on tbe average. 
If tbe average ^^bauF’ is taken as half tbe maximum ^%auF’ 
and if kraals are placed on both sides of a field, it is consi- 
dered that tbe average ^^auF’ on a farm would not exceed 
200 yards. 

Editorial Note , — Further experience of this system of ^ 
utilising tbe sunnbemp crop at tbe Salisbury Experiment 
Station indicates that full rates of soil should be added in com- 
posting this rather tough material in order to get good break- 
down. Tbe following rates of soil and wood asb or lime are 
advised : — 

For every 9 yards length of tbe heap, after moving tbe 
kraal, tbe following should be applied (in two portions as 
described by Mr. Deedes). 

Top soil 12 grain bags full. 

Wood asb 1 to 2 bags full. 

or Agricultural Lime ......... ^ to f of a bag full. 

In addition farmers are advised to sow velvet beans and 
sunnbemp very thickly on tbe surface of tbe heap just before 
or after the seasonal rains commence. Tbe seed can be covered 
with tbe soil applied to tbe top of tbe heap. This will help to 
ensure an ample nitrogen supply for tbe process. These 
legumes should be allowed to grow for about one month before 
the next ^^turn.” A dressing of any pbospbatic fertiliser will 
help their growth and cost little. 
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Report on Soya Beans from 
Southern Rhodesia. 


[TFe wish to express our sincere thanks to the Director of the 
Imperial Institute for the folloiving ^aUiahle report on the 
samples of soya heans sent from the Salisbury Experiment 
Station. — Ed.] 


The seven samples of soya beans which are the subject of 
this report were forwarded to the Imperial Institute by the 
Agriculturist at Salisbury, and are referred to in his letter 
'No. 1220 /2 / 16 of the 17th June, 1938. 

The beans had been grown on the Salisbury Experiment 
Station, and it was desired to ascertain their quality and com- 
mercial value. Information was also requested as to the types 
of soya beans required in the United Kingdom, and whether 
the colour of the beans has an influence on their market value. 

It was stated that the varieties Biltan and Otoxi gave 
the best yield of beans, while the yields from the other 
varieties at present preclude the possibility of their being 
grown on a commercial scale. 

Description.— The samples weighed about 1 lb. each, and 
were as follows : — 

67/37 — ^Yellow beans of normal appearance, many with 
a slight greenish tint. The sample was in clean, good 
condition. 

Rokuson 86/35. — Flattish, golden-brown beans; mostly 
lacking in plumpness, and some rather shrivelled. The sample 
was in clean condition, 

Seb 66/37. — ^Yellow beans of normal appearance, in clean, 
good condition. 

0 ^^ 3 ji^_ 01 ive-green beans in clean, good condition; 
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Herman , — Yellow beans of normal appearance, some 
liaving a greenisK tint. The sample was in clean, good 
condition. 

White Non Shatter. — Yellow beans of normal appearance, 
some witb a greenisli tint and many lacking in plumpness. 
Tlie sample was in clean condition. 

Blltan . — Black beans ,in clean, good condition. 

Eesnlts of Examination. — Tbe samples were examined with, 
the following results. The figures for the oil content and 
percentage of proteins are also shown calculated on a 12 per 
cent, moisture basis, this being the normal moisture content 
of commercial Manchurian soya beans. 


Sample. 

Weight 
of 100 
beans. 

Expressed on beans 
as received. 

Expressed on beans 
containing 12% 
of moisture. 



Moisture* Oil. 

Protein. 

Oil. 

Protein. 


grs. 

% 

% 

% 

% 

% 

67/37 ... 

23.1 

8.9 

17.2 

41.9 

16.6 

40.5 

Rokusoii 86/35 

21.5 

8.9 

18.5 

35.1 

17.9 

33.9 

Seh 66/37... ... 

18.2 

9.4 

17.2 

38.1 

16.7 

37.0 

Otoxi ... 

16.5 

9.1 

16.6 

43.3 

16.1 

41.9 

Herman 

White Hon 

15.9 

8.8 

18.1 

36.8 

17.5 

35.6 

Shatter 

17.7 

9.3 

18.4 

36.4 

17.9 

36.3 

Biltan ... 

13.2 

9.7 

17.7 

39.2 

17.3 

38.2 


The results of the examination expressed on a 12 per cent, 
moisture basis show that the varieties '^Rokuson 86/35’^ and 
*^White Non Shatter” contained most oil, and '^Otoxi” the 
least. As regards protein content, '^Otoxi” and '"67 /37” were 
richest, and "'Rokuson 86/35” poorest. There is a tendency 
for the higher oil content to be associated with the lower per- 
centage of protein. 

Manchurian soya beans contain on the average 12 per 
cent, of moisture, 18 per cent, of oil and 38 per cent, of 
proteins. Of the samples in the present series, '"Biltan” is 
the one which approximates most closely to Manchurian beans 
as regards oil content und percentage of protein, but the 
l"Biltan” beans are black whereas the Manchurian are yellow. 
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Commercial Value.— Tlie samples were submitted for a 
trade opinion to one of tbe largest firms of oilseed crusiers in 
tbe United Kingdom, wbo reported as follows: — 

"‘^Manchurian soya beans have had a value during the last 
year or so of about £7 to £8. Similar quality Ehodesian beans 
would be worth this plus 10 per cent., which is the import duty 
payable on Manchurians into this country. For exports to 
other countries of Europe they would, of course, not get the 
benefit of the 10 per cent. 

Manchurian soya beans have an analysis of 12 per cent, 
moisture, 18 per cent, oil and 38 per cent, albuminoids. 
Actually we think the Ehodesian soya bean would, in practice, 
have 12 per cent, moisture, as no doubt the samples have dried 
out considerably. If they contain 12 per cent, moisture you 
would have to deduct about 1 per cent, from the oil, and about 
2 per cent, from the protein, shown on your analysis. The 
value of 1 per cent, of oil at the moment is about 2s. 6d. per 
ton, and for rough calculation you could take 1 per cent, of 
protein as worth 2s, 6d- 

We do not advise planting black soya beans, as though 
intrinsically they are the same value they would be very 
difficult to market owing to their colour ; in fact, we very much 
doubt if large quantities of them could he sold within 10s. per 
ton of yellow. It would be impossible to use the meal of black 
beans in pig foods, as it would spoil the colour of the meal. 
In cattle cakes it would not matter so much, but at the same 
time we do not think it would be advisable. 

We hardly imagine that with the freights that have to be 
paid from Ehodesia this would he a paying crop for export to 
this country, though, of course, they may be able to find a 
market locally for a small quantity. 

The current price of Manchurian soya beans in London 
is £7 17s. 6d. per ton, excluding duty. Southern Rhodesian 
soya beans containing 12 per cent, moisture, 18 per cent, oil* 
and 38 per cent, protein would therefore be worth £8 13s. Od. 
per ton. On the basis of calculation given above in the 
crushers^ report, soya beans vdth the composition of the 
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samples in tlie j^resent series would be valued at tbe following 
prices per ton (in assessing wliicb tbe colour of tlie beans is 


not taken into account) ; — 

67/37 £8 15 9 

Rokuson 86/35 £8 2 6 

Seb 66/37 £8 7 3 

Otoxi £8 18 0 

Herman £8 5 6 

White Hon Shatter £8 6 0 

Biltan £8 11 9 


In the case of the varieties which axe not yellow the above 
prices would not be realised in practice for the reason given 
by the crushers. 

Eemarks— Oilseed crushers prefer yellow soya beans and 
other colours are difficult to sell. It is therefore unfortunate 
that of the present varieties the only two which gave yields of 
commercial interest, i.e., Otoxi and Biltan, are both of dark 
colour. Such varieties would not find a ready market in 
western countries, though they might be found useful in 
Southern Rhodesia. 

If it is decided to continue experiments in growing soya 
beans in Southern Rhodesia with a view to export to the 
United Kingdom, it would be advisable to carry out further 
tests using other yellow varieties. 


CLEANLINESS 
Aids Insect Control 
on Lands in Sheds, Stores and Farmsteads 
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VITAMINS. 


THEIE IMPOETANGE 11s MAmTAINING HEALTH, 
GEOWTH AND PHYSIOLOGICAL FUNCTIONS 
IN STOCK. 


By J. S. Adamson, M.E.C.V.S., B.Sc., D.T.V.M. 


In tlie nutrition of animals, in addition to the better 
known food constituents such as carbohydrates, proteins, salts 
and minerals, Titamins, or accessory food factors, play an 
important role. 

These Titamins are substances contained in certain foods 
which, if given even in minute amounts, have a profound 
effect on the metabolism of animals out of all proportion to 
the quantities consumed. 

The lack of these vitamins even in rations which are 
adequate in all other respects leads to unhealthy conditions, 
which have come to be known as Deficiency Diseases. 

It is only during the past half-century that any great 
knowledge of the existence and functions of vitamins has been 
accumulated, and most of the work has been done by experi- 
mentallj' producing the Deficiency Disease in laboratory 
animals by withholding the various vitamins in their food 
and noting the effects, and also again by noting the resrdtant 
changes when the missing element is supplied. 

From these deductive experiments a considerable number 
of vitamins have been discovered and isolated from the foods, 
and in certain cases their chemical formulae has been worked 
out, making it possible to manufacture them commercially. 

The most important of the vitamins have been classified 
asxmder: — 

(1) Yitamin A (4) Vitamin D 

(2) Yitamin B (5) Vitamin E 

(3) Vitamin C (6^ Vitamin K 
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As already mentioned, most of tlie experimental work 
elucidating the vitamin problems has been done on laboratory 
animals, such as rats, mice, guinea pigs and pigeons, but 
sufficient general principles have been arrived at as a guide 
for domestic stock requirements. 

At the outset it is important to point out that under 
normal natural conditions of good graziing and the feeding of 
natural foods which have not undergone any commercial pre- 
paration which is likely to destroy the essential vitamin 
element, there is little likelihood that stock suffer from a 
vitamin deficiency. 

Green growing grass contains all the necessary vitamins 
for stock, probably in adequate amounts. During the long 
dry season, however, veld grazing animals, young growing 
stock, pregnant and milk producing stock are likely to be 
existing on a subnormal vitamin intake, and thus suffering 
from Deficiency Disease to a more or less degree. 

With a view to aiding the stockowner to recognise these 
deficiency conditions and to combat them, it is intended to 
give a description of the functions of the various vitamins, 
their source of supply, their biological functions, and the con- 
ditions that result from a lack of vitamin in the ration. 

VITAMIN A. 

Vitamin A is a fat soluble vitamin and is stored in the 
liver fat of animals. 

In nature it is found in green grass, green vegetables, 
fresh fruit, good hay, eggs, liver, fish roe, cod liver oil, and 
in the germ of some grain, notably yellow maize. 

In the plant world it does not occur as the actual vitamin, 
but as a pigment substance called carotene — a precursor of 
Vitamin A. 

The animal body is able to transform carotene into 
Vitamin A and store it as such, the most important storage 
site being the liver. 

Carotene is a pigment and is found in abundance in young 
actively growing grass and is responsible for the natural rich 
^lour in milk and butter. 
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It is found in yellow maize, but not in wMte maize. 
Grrazing animals and poultry obtain an abundant supply from 
actively growing green grass and forage plants. 

When an abundant supply is available in addition to 
supplying their bodily requirements animals store up a 
reserve supply in the liver, and an excess is excreted in milk 
and butter, which under these conditions is a source of 
Vitamin A. 

The vitamin content of milk varies greatly during the 
wet and dry season, according to the activity of growth in the 
grazing. 

Hay is a good source of Vitamin A, provided it has been 
cut when growth was active. A good guide to the vitamin 
content of hay is the aniount of chlorophyl or greenness that 
it retains after curing. 

In making hay, however, a good amount of the carotene 
is lost even under the best conditions, as both carotene and 
Vitamin A are gradually destroyed by oxidation which takes 
place in bright sunlight, and the Vitamin A content of hay 
unduly exposed to sunlight or to long exposure to wet weather, 
may practically be nil. 

Hay more than a year old will contain practically no 
Vitamin A. 

Fermentation in badly stacked hay will also ruin the 
vitamin content. 

Of the cereal grains yellow maize is practically the only 
one to contain Vitamin A. 

Colostrum, or beasty milk, contains ten times more 
Vitamin A than milk. 

Carrots and the outer green leaves of vegetables are a 
good source of supply, but the most concentrated source of all 
is cod liver oil. 

Functions of Vitamin A.~The function of Vitamin A was 
first deduced from the effects produced by feeding a ration 
totally lacking in Vitamin A to young growing rats. The 
ration in all other respects was adequate. 
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After a period during wliicli tlie Vitamin A reserves in 
tlie bodies of the rats were exhausted, these animals ceased 
to grow. 

When Vitamin A was again supplied, growth was 
renewed. 

Attendant on the cessation of growth when the vitamin 
was withheld, several characteristic symptoms occurred, 
notably optlialniia, conjunctivitis, corneal ulcers. 

The epithelial lining of the alimentary, respiratory, 
urinaxy and reproductive system showed changes, resulting in 
gastric enteritis, bronchial troubles, urinary calculi and 
abortion. 

The result of these epithelial changes is that the resistance 
to invasion of the body by microbes is reduced, thus the 
resistance to disease is reduced. 

In addition the nerves of the body degenerate and different 
forms of paralysis occur. 

In countries where prolonged droughts occur and the 
grazing is sun bleached, and growth is inactive, the following 
conditions have been noted amongst stock : — 

(1) Premature births or calves born dead at full term. 

(2) Severe diarrhoea in weak and new-born calves. 

(3) Opthalmia in young growing animals. 

(4) Fertility of the herds reduced (reduced birth-rate). 

These conditions are produced by lack of Vitamin A. 

The above picture agrees with histories very often met 
with in this territory in drought seasons, and there can be 
no doubt that on sun-bleached veld grazing must be very poor 
in Vitamin A. If the drought period is long enough to exhaust 
the Vitamin A reserves in the stock, the unhealthy symptoms 
of the deficiency assert themselves. 

There is also evidence being built up that certain 
rheumatic conditions are due to a lack of Vitamin A, 
espesially in cattle and horses- In Britain, at the end of the 
winter season, cattle in byres often show lameness and stiff- 
ness, which soon passes off when the animals have access to 
green grass in spring or are fed a concentrate of Vitamin A. 
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It is a general obserTatipn that unthrifty animals are 
prone to parasitic diseases, and it has been proved that lack 
of Yitainin A in the diet predisposes to parasitism (worms, 
lice and scab). 

The general observation is also that worms, lice and scab 
are usually winter diseases, or worse in winter, and disappear 
with the coming of spring and green grass. 

■Vitamin A in Eelation to Cattle*— This vitamin is necessary 
for vigorous growth of stock and progeny. It is required for 
healthy reproduction, both in the male and the female, and 
for the normal lactation in the female. It is also necessary, 
especially in young animals, to build up a body resistance to 
the invasion of harmful bacteria. 

Vitamin A in Belation to Pigs.— A deficiency in Yitainin A 
leads to a state of paralysis, poor reproduction, eye troubles, 
nerve degeneration, and a susceptibility to disease. 

Vitamin A in Relation to Poultry.— Deficiency in Yitamin A 
leads . to disease of the mucous membranes of the mouth, 
pharynx and nasal passages, and the eyes may also be 
affected. Kidney troubles also are present. 

Epidemics among chickens showing diarrhoea and sore 
eyes should lead to suspicion of Yitamin A deficiency, and the 
feeding of yellow maize, even when no green food is available, 
has cleared up this condition. 

Yitamin A plays some part in egg production of poultry. 

Remedy for Vitamin A Deficiency.— Cattle.— The growing of 
green winter crops to supply Yitamin A during the .period 
when the veld grazing is deficient is indicated. 

Preserving good quality hay for winter feed. 

Feeding silage made from green grass and green forage 
plants, and yellow maize, and where possible adding at 
intervals cod liver oil, will supply Yitamin A. 

A word of caution is necessary in regard to the storage 
and supply of cod liver oil. 

Yitamin A readily oxidises in the presence of air and 
sunshine. The cod Ever oil should be stored in containers 
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and in places wMch will prevent sunligM reaching it. It 
should he added to the ration immediately prior to consump- 
tion. 

Proprietary foods and cakes wliicli combine cod liver oil 
as a supply of Vitamin A are often disappointing, as tbe 
vitamin lias been oxidised and lost in storage, 

Tbe necessity of new-born calves obtaining plenty of 
colostrol or beasty milk wbicb nature specifically makes ricb 
in Vitamin A is indicated. 

Pigs and Poultry.— Tbe most suitable sources of supply are 
yellow maize, lucerne, outer leaves of vegetables, and cod liver 
oil. 


VITAMIN B. 

Tbis is an anti-neuritic vitamin concerned with beri-beri 
and pellagra disease in bunian beings. 

It occurs in tbe bran coat and tbe germ of grain, and if 
these are removed in milling processes lack of tbe vitamin 
results in pathological conditions of tbe nerves. 

As far as ruminants are concerned it has been found that 
these animals can syntbetize and produce tbe vitamin by tbe 
action of bacteria on tbe food in tbe rumen, and no deficiency 
diseases result among such stock due to lack of Vitamin B. 
iSiinilarly horses can syntbetbize it in tbe colon. 

In poultry, however, similar conditions to beri-beri can 
be set \ip, manifested by a rapidly fatal paralysis. Vitamin B 
is concerned with tbe growth and maintenance of weight in 
birds. 

Under natural out-door conditions poultry do not suffer 
from Vitamin B deficiency, but if housed and fed on unsuit- 
able mashes in which the bran coat of the grain has been 
removed, the condition is possible. 

Access to whole grain will remedy tbe condition and 
young growing chickens will benefit from tbe addition of a 
little yeast to tbe feed. 

Dogs, however, may be affected by lack of Vitamin B, 
resulting in digestive troubles and paralysis owing to being 
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fed on a badly balanced ration. It bas also some action on 
the skin, and lack of Vitamin B may result in some form of 
dermatitis. 

The most abundant source of Vitamin B is yeast or 
marmite, which is made from yeast. 

VITAMII7 C. 

This is an anti-seorbutic vitamin, of more medical than 
veterinary interest. 

Lack of it causes scurvy in humans. Little is known 
regarding the requirement of Vitamin C for stock, but it 
appears that they can manufacture it in their own bodies. 

Animal products, such as milk fat and raw meat contain 
only small amounts of Vitamin C. 

Fresh fruit, vegetables, roots such as Swedes and potatoes, 
are the most abundant source of Vitamin C. 

VITAMIK D. 

This is an anti-rachitic vitamin, of great interest both to 
medical and veterinary science. 

It is essential to all types and species of domestic animals. 

The sources of this vitamin are very restricted in natural 
foods, but to compensate this it can be prepared commercially 
in concentrated form from the action of ultra violet rays on 
ergosteroL 

In nature it is found in good sundried hay, but vegetable 
foods do not contain any appreciable amounts. Halibut and 
cod liver oil are the most abundant sources. 

The substance ergosterol is present in the skin of all 
animals and the action of the ultra violet rays of the sun on 
it can produce Vitamin D. In this country of bright sunshine, 
therefore, it would appear that Vitamin D need not worry 
stockowners. There is, however, an associated mineral 
problem, which is of vast interest to the stockowners in the 
African Continent, and which will be obvious on studying the 
function of Vitamin D. 
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functions of Vitamin D — Tlie function of Vitamin D is 
bound up in some complex manner witb tke calcium-pbos- 
pborus metabolism of tke body wkick results in tke formation 
of bone. 

Rickets is really a disease resulting from a disturbance 
of tke metabolism of tkese minerals, and an upset of tke 
balance of tke minerals as well as lack of Vitamin D can 
result in rickets. 

It is considered tkat Vitamin D is required for tke 
fixation of tke calcium and pkospkorus in bone. 

In tke presence of sunligkt tke body can produce Vitamin 
D. In tke absence of sunligkt Vitamin D will not be produced, 
and it is necessary tkerefore to supply it in tke ration. 

Tke amount of Vitamin D required, kowever, varies witk 
tke level of tke minerals in tke diet, and wken tke supply of 
minerals is low tke amount of vitamin required for fixation 
is kigk. 

Again, tke amount of minerals required varies according 
to tke state of growth and according to tke sex of tke animal. 

Bone formation in young growing stock makes a keavy 
demand on tke system, botk of minerals and Vitamin D. Tke 
pregnant female makes keavy calls for tke formation of tke 
foetus. Lactating cows pass large quantities of calcium and 
pkospkorus daily in tke milk, wkick kas to be assimilated in 
tke system tkrougk tke agency of Vitamin D. 

In any of tke above conditions if adequate supply is not 
available in tke ration of either minerals or Vitamin I), the 
animal falls back on its bone structures and depletes tke bone, 
to provide for a supply of minerals in the blood stream for 
tke more fundamental requirements of foetus and milk. Tke 
result is a condition of spongy kone wkick is unable to 
support tke weight of tke body, wkick results in a deformation 
of tke bone or rickets. 

An inadequate supply of any one of tke minerals will 
cause the same condition, and in tke feeding of calcium and 
pkospkorus tke ratio of the one to tke other is important. Tke 
best calcium-pkospkorus ratio appears to be in tke vicinity 
of 1:L 
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In tlie presence of an abundant supply of Yitamin D and 
calcium and a low intake of pkospliorus, varied degrees of 
rickets can still be produced, wbicb are so well known in 
Soutb Africa, associated witb bone pica and lamsiekte disease. 

Lameness, stiffness and enlarged joints are also a train 
of symptoms in the deficiency of minerals and Yitamin D. 
These are indications that these deficiencies are also involved 
in South African stiff-sickness. 

Between the animal in good health receiving adequate 
minerals and Yitamin D and the extreme case of ‘%cute’^ 
ricketty mineral and Yitamin D deficiency, there are graded 
cases. Such cases foreshadows stunted growth in stock, 
reduced milk yield, weakly calves, infertility of cows, longer 
maturing periods, sexual functions retarded, increased 
mortality, all of which are a serious commercial loss to the 
stockowner. 

In one South African experiment on a mineral deficient 
pasture the addition of minerals to the feed increased fertility 
from 51% to 80%. Calves were born in a healthy condition 
and in fifteen months were double the weight of calves of the 
same age not receiving the minerals. 

Mortality in the mineral fed herd was 9% as compared 
with 66% in the mineral deficient herd. 

From the foregoing it will be seen that the problem of 
Yitamin D deficiency cannot be separated from that of the 
supply of bone forming minerals. 

In this territory the problem is more of a mineral 
deficiency problem, since we have plenty of sunshine at any 
period of the year. It has been shown, however, how this 
mineral problem may result in a demand for a higher supply 
of Yitamin D, and in actual proof cattle have been shown to 
improve in condition when Yitamin D in the form of cod liver 
oil has been supplied, indicating that the natural supply can 
be improved. 

In the dry seasons in this territory all stock show loss of 
condition out of all proportion to the quantity of gradng 
available. Weaners go back in growth; calving troubles 
appear; cows in poor condition have difficulty in taking 
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services, aad tliere is reduced calf-crop subsequently ; milking 
cows rapidly lose condition and become dry. 

Vitamin D in Relation to Gattle.—Tlie foregoing remarks 
apply for cattle. Vitamin D is required for tbe assimilation 
of bone-forming minerals in tb.e food, for the requirements of 
the bone skeleton, the foetus, and the milk supply. 

The main conditions that result from a deficiency have 
been indicated and the importance of the mineral requirements 
of animals as an associated problem, especially for young 
growing stock and breeding cows. 

The health of the calf and its promise of development 
into a good specimen of its species is largety influenced by the 
pre-and post-natal feeding of the mother. If the dam received 
a satisfactory ration including minerals and vitamins 
the offspring are definitely less susceptible to disease and make 
better growth. 

In this respect the commonly but aptly named ^‘Separator 
Disease’^ of calves is an indication of vitamin deficiency. 
Fresh cow’s milk contains at least some of all the vitamins, 
but separated milk is practically deficient in Vitamins A, I) 
and E. 

Vitamin D in Relation to Pigs,— The functions of Vitamin 
D in pigs is as in cattle, but housed pigs do not receive the 
same benefits from sunlight and are more liable to Vitamin D 
deficiency. 

Eheumatism, stiffness, enlarged joints and ricketty condi- 
tions result if a deficiency of minerals or Vitamin D occui's. 

Vitamin D in Relation to Poultry. — ^^^itamin D is of vast 
importance to the poultry industry. The knowledge of the 
functions of Vitamin D and the means of supplying a source 
either in the food or hy artificial sunlight has enabled inten- 
sive production under artificial conditions. 


Leg weaknesses were previously a cause of high mortality. 
This has been found to be due to Vitamin D deficiency in the 
case of confined birds. Addition of cod liver oil or lucerne 


raeal to the feed, or adequate exposure to sunlight or artificial 
^ form of the various types of ultra-violet lamps 
cure by 'Supplying 'the '".missing vitamin. 
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Tke liatcliability of eggs is influenced by the lack of 
Vitamin D. 

British workers have found that in eggs laid in the poor 
sunlight conditions of late autumn and winter in many cases 
the chicks died in the shells. Such eggs also were of poor 
shell qualitj^ The exposure of the birds to ultra-violet 
radiation markedly improved the hatchability of the eggs, 
reduced the number of deaths in the shell, and resulted in 
stronger and better formed shells containing more calcium 
than those formerly produced. The assiniiliation of calcium 
and phosphorus by the hen was also increased. 

It is necessary to repeat, however, that poultry in this 
country having access to sunlight daily are in no danger of 
Vitamin D deficiency, but if leg-weakness in chickens should 
occur, the addition of good quality cod liver oil or lucerne 
meal may be of benefit. 

Remedy for Vitamin D Deficiency .—The remedy for Vitamin 
D deficiency consists of : — 

(а) Adequate supply of sunlight and addition of cod liver 
oil or lucerne meal as a source of Vitamin D. 

(б) Attention to the mineral requirements of the food of 
the animal. 


VITAMmE. 

Vitamin E is the reproduction vitamin. 

This vitamin has a wide distribution in cereal grains and 
hay, but only in veiy small quantities. The richest source is 
the germ of wheat, and concentrated supplies are manufac- 
tured by extracting the oil from wheat germs. The germ of 
maize is also another good source of supply. Fresh green 
vegetables usually contain a small amount, but it disappears 
on waiting. 

Function of Vitamin E.— This vitamin is directly concerned 
with the physiology of reproduction in both the male and 
female. 

In the absence * of Vitamin E males become sterile. 
Females continue to come into season, but service does not 
result in pregnancy. 
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Tte deficiency does not act tke same in both sexes. In 
the male the deterioration is slow and results in changes in 
the testes and the spermatazoa, the final result being that 
abnormal spermatazoa are produced, incapable of producing 
pregnancy. 

In the early stages before any distinct anatomical changes 
have occurred, the supply of Vitamin E may rectify matters 
and regenerate the parts. If the changes have gone too far, 
sterility is the result. 

In the female deficiency does not afiect the ova, but results 
in changes in the placenta, giving rise to inadequate nourish- 
ment of the foetus. When the changes in the placenta become 
extensive the foetus ceases to develop and dies. 

Both the foetus and the membranes may be aborted, or 
the foetus may be reabsorbed in the uterus. 

If the deficiency of Vitamin E is only partial the foetus 
may be born, but be abnormal. 

■ Intermediate results between reabsorption and birth of 
a sickly calf may occur, and Vitamin E has been incriminated 
for non-specific abortions apart from contagions abortion. 

In the past it was considered that no permanent damage 
was done to the reproductory system of the cow by reabsorption 
from snch abortions, but it is now believed that if reabsorption 
of the foetus occurs fertilised ova are not capable of being 
fixed or implanted upon the uterine wall. 

There is evidence that Vitamin E is required before sexual 
maturity can be arrived at, and also that it is essential for 
proper lactation. 

Vitamin E has some effect on growth, but it appears to 
act more in this direction after sexual maturity has been 
reached. 

The mnscles in Vitamin E deficiency suffer changes, and 
appear to lose their response to nerve impulses. . This condi- 
tion may be the cause of the paralysis noted in new-born calves 
from dams existing on a Vitamin E deficiency ration. 

A deficiency of Vitamin E may canse poultry losses. 
. yitamin E is a necessaiy constituent of eggs and is essential 
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for tlie development of tlie cMck in tlie egg. A deficient supply 
in tlie egg results in varying degrees of non-development from 
complete infertility to tlie hatcliing out of weakly cliicks. 
Between tliese extremes tlie ckicks may die in tke egg at any 
stage of development. 

To the laying hen, therefore, an adequate supply of 
Yitanien E is a necessity for the fertility and hatehability of 
her eggs. 

The absence of Vitamin E has an adverse effect on the 
hen herself, resulting in a lack of vigour and a susceptibility 
to disease. Fowl paratysis, a disease which has only been 
noted within recent years, has been experimentally produced 
by feeding chickens on Vitamin E free diet. 

Also the disease has been successfully treated by the 
injection of wheat germ oil which contains a concentrated 
supply of Vitamin E. 

Vitamin E in Eelation to Oattle.— Vitamin E is a verj' 
essential vitamin to the reproductory system of all animals, 
and as the breeding or increase of stock is the keystone of 
animal economics, it is of vast importance that anything 
which will assist to develop and strengthen this reproductory 
system should be taken advantage of. The present day farm 
stock are highly developed and domesticated, and normal 
natural supplies adequate for more natural types must fall 
short of sustaining these highly efficient milk and egg 
factories. The lactating female is not allowed her natural 
non-milking period for recuperation, but machine-like must 
produce milk almost to calving date, and the domestic fowl is 
encouraged to produce more than one egg in every 24 hours. 

This un-natural efficiency means that more than natural 
supplies of raw material must be supplied to these animal 
product manufacturers. 

This high order of production has resulted in disorders 
of the reproductory system amongst stock, increasing as the 
animal gets further away from natural levels. 

It is clear, therefore, that for reproducing animals an 
adequate supply of the factors required for the control of the 
reproductory phenomenon is necessary, or else the mechanism 
fails. 
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It lias been found practical therefore to ensure and safe- 
guard healthy reproduction and prevent the frequent over- 
strain of reproduction by supplying either small and frequent 
doses of Vitamin E, either in the food or by injection, or by 
giving larger doses at longer intervals. 

Vitamin E can be given daily in small doses or in one 
large dose. 

In cattle especially wheat germ oil may be injected 
subcutaneously or intra-muscularly, and it is claimed that 
females which have previously consistently aborted can be 
made to carry a healthy calf to full term by this method. 

The injections have been . made just before or just after 
coming to season. 

In Erance it has been claimed that cows sxiffering from 
contagious abortion have been made to calve normally by 
injecting wheat germ oil at about the time of service, and 
again at the third and sixth months of pregnancy. 

It is stated that in this way losses due to abortion and 
subsequent decreased inilk yields have been avoided. 

Many previously sterile cows have produced calves under 
this procedure. 

There appears to he some evidence that Vitamin E 
stimulates the flow and increases the yield of milk. 

The problem of sterility in the male can he treated in the 
same way, provided it is tackled early enough. Injections 
of wheat germ oil just prior to and during his service season 
are indicated so that the vigour of the spermatazoa may be 
maintained. 

Vitamin £ in delation to Pigs and Sheep. — The remarks in 
relation to reproduction in cattle apply equally to pigs and 
.sheep. 

The germ of maize contains Vitamin E, and addition of 
this grain will supply a certain amount to these animals. 
Yellow maize should be given in order to supply Vitamin A 
at the same time. 
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Vitamin £ in Relation to Poultry. — Tte importance of 
Vitamin E in poultry has already been dealt ■vvith under the 
functions of Vitamin E. Supplies are required by the laying 
hen to pass on in the making of eggs so that fertility and 
hatchability result. 

Remedy for Vitamin E Deficiency, —The remedy for Vitamin 
E deficiency consists of : — 

(a) Supply of whole grain in the ration to include the 
grain germ, especially wheat and maize. 

(h) Feeding in the ration, or the intra-muscular or 
subcutaneous injection of wheat or maize germ oil. 

VITAMIN K (Anti-Haemorbhagic Vitamin). 

Absence of this vitamin in the diet of experimental 
chickens results in haemorrhage. 

Vitamin E has been found in hog liver fat, hemp seed, 
lucerne, cabbage, spinach and tomatoes. 

It would appear that this yitamin is absorbed into the 
system through the action of bile acids, and that when 
absorbed it controls in some manner the prothrombin, i.e., the 
clotting element in blood. 

Lack of Vitamin E results in a low prothrombin content 
of blood and a consequent lack of clotting power. 

Absence of Vitamin E in the diet of experimental 
chickens gives rise to haemorrhages and anaemia with a 
pathological condition of the gizzard. The haemorrhage may 
be internal, intra-muscular or subcutaneous. 

This bleeding is associated with a fall in the amount of 
prothrombin in the blood, and the administration of hog liver 
fat or lucerne cures the condition. 

The work on this vitamin is very recent, and no great 
knowledge of its practical application to stock is yet available. 

From the foregoing it is evident that the vitamins of 
interest to the stockowners are mainly A, D and E. 
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In tMs territory, after prolonged spells of dry weatlier, it 
'^^'o^lld appear tliat considerable benefit could be derived by tbe 
stockowner by arranging for bis stock to receive silage, green 
winter crops or cod liver oil as a source of Vitamin A. 

Vitamin D might profitably be supplied to young growing 
stock and breeding females and fattening stock, but the main 
problem is the supply of bone-forming minerals, and it is 
hoped that the explanation of the inter-related functions will 
encourage stockowners to supply calcium and phosphorus in 
the form of bone meal and so to young growing and breeding 
stock ensure a supply of Vitamin D. 

Vitamin E may or may not present a problem in this 
territory, but where breeding troubles exist its possibility 
should be kept in mind. Feeding a ration containing maize* 
for the sake of its germ would probably solve the trouble, and 
in cases of sterility in better bred stock the suggested feeding 
or injection of wheat or maize germ oil might repay the 
trouble taken. 


C1.BANXUNESS Aids Insect Contbol 
in Lands and Sheds, Stores and Farmsteads. 
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Immunisation against 
Horse-sickness. 


By H. Theiler, Diyision of Yeterinary Seryices, 
Onderstepoort, 


In 1932 it was found possible to pass tbe virus of torse- 
sickness from mouse to mouse by injecting tbe material into 
tbe brain. While becoming more virulent for mice — regularly 
killing 100 per cent, of tbe treated animals in a shorter period 
of time — the virus gradually lost the power to produce recog- 
nisable horsesickness in horses. It did, however, retain the 
ability to ‘^salt’’ or immunise horses into which it was 
injected. Horses immunised with the mouse-brain material 
proved to be immune either to natural infection or to experi- 
mental test with the virus, which regularly killed all 
susceptible animals into which it was injected. This was true 
only so long as the virulent virus and the attenuated or 
weakened virus were of the same strain, i.e., were from the 
same original source. 

Strains of virus from other sources (from various parts 
of the country) were found, which partly or completely brokb 
down the immunity of animals vaccinated with a single strain 
of mouse-brain virus (hereafter called a vaccine strain to 
differentiate it from the natural strains encountered in the 
field). By combining a number of vaccine strains derived 
from the various natural strains at our disposal, it was possible 
to effect the complete immunisation of all animals against the 
natural strains. It thus became possible to issue a vaccine 
with reasonable hope of meeting with a fair measxire of success. 

Yaccine was first issued in considerable amounts in 1934 ^ 
and the reports and returns for the season 1934-35 showed that 
losses from horsesickness were few and far between. Hence- 
the new vaccine was a great success. Since 1934 about 150,000 
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doses of vaccine have been issued, and tbe results have on the 
whole been astonishingly good. It is now possible to keep 
horses in parts of the country where, formerly, it was courting 
disaster to introduce them. Horse breeding is actually being 
carried on in some of those districts. 

Occasional individual ‘‘breakdowns'^ are to be expected, 
for no method of immunisation in any known disease is 
perfect. It is known also that certain animals may fail to 
become immune. In some instances the losses from break- 
downs in certain districts exceeded expectations and were con- 
siderably higher than the general average mortality from this 
cause. Investigation proved that the natural strains differed 
considerably from those from which the vaccine strains were 
derived. In all cases wdiere such losses occurred, steps were 
taken to isolate and these strains and to produce vaccine 

strains that would serve as a protection against the new 
natural strains. Thus, several new strains have been fixed and 
incorporated in the vaccine. The original vaccine contained 
three more or less closely related strains derived from a some- 
what limited area. The present vaccine includes strains 
isolated in various parts of the country and differ markedly 
from each other, so that the immunity produced is effective 
against a far greater range of natural strains. 

As in previous years, vaccine is available from the first 
of June to the end of November, and horse owners are urged 
to send in their orders as early as possible to avoid disappoint- 
ment. From the point of view of vaccine production, it is 
essential that the demand be spread to the greatest possible 
extent over the whole season in order to avoid the terrific strain 
on the mouse breeding entailed by confining production to 
the last two months. Such delay may be a major contributory 
factor in a possible breakdown in vaccine production. From 
the point of view of the horse owner it is advisable to 
immunise as early as possible, as it takes from three to four 
months for the vaccinated animal to become fully protected. 
By vaccinating early the farmer will not only benefit himself, 
but he will also facilitate the production of vaccine and 
prevent many other farmers from being disappointed. 
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Tlie vaccine produces little or no reaction in tlie inocu- 
lated horses, but it is nevertheless advisable to keep the 
animals at rest for one month from the date of vaccination* 
In-foal mares and foals at foot may be vaccinated, but it is 
better not to vaccinate mares during the period 14 days prior 
to and 14 days after foaling. In the case of valuable animals 
yearly vaccination is advised, despite the fact that* a high 
grade of immunity probably lasts for a number of years and, 
in many instances, may be lifelong. Annual vaccination is 
recommended, as new strains are still being incorporated in 
the vaccine. — (Union of South Africa, Department of Agricul- 
tural Press Service.) 


CLEANLINESS 
Aids Insect Control 
on Lands in Sheds, Stores and Farmsteads 
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An Experimental Pack for 
Virginia Tobacco. 


By M. C. Mossop, M.Sc., Entomologist. 


For some years tlie writer has made a point of 
emphasising to tobacco warehousemen and others the 
advisability, from the insect control point of view, of sealing 
tobacco bales that have a wrapping of paper. Virginia 
tobacco after passing through a re-conditioning machine, the 
temperatures in which free it of any living insect pests that 
may be present, is normally pressed into bales of about 220 lbs. 
The bales are wrapped in waterproof paper and then sewn up 
in hessian with as little delay as possible. If the paper 
covering is sealed and thereafter remains intact, there is 
practically no chance of infestation of the tobacco by insects. 

Two serious drawbacks to this procedure are stated to be 
first, the difficulty of effective sealing, and secondly, the 
piercing and tearing of the paper by the use of hooks when 
handling the bales in dockyards and possibly in overseas ware- 
houses. Even rough handling without hooks is liable to break 
corners of the bales and destroy the additional advantage 
derived from sealing. Once an opening is made in the paper, 
the tobacco is exposed to the attack of insect pests, while esi 
route overseas or in infested overseas warehouses where the 
bales may be stored until withdrawn for manufacturing 
purposes. 

But these possible difficulties can be largely overcome if 
a pack now undergoing experiment in Salisbury proves 
successful and economical. Tests are being carried out by 
Messrs. Beid Bowland & Co., Salisbury, at the instance of 
the United Tobacco Cos. (South), Ltd., with a stoutly con- 
structed corrugated cardboard carton which holds the regula- 
tion size bale of Virginia type tobacco. 

The packed cartons have undergone very severe tests. 
They have been dropped from a height of about three feet 
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onto a brick floor; tbey kave been rolled rongUy down 
concrete ramps; and they have been capsized at full speed 
togetiier with the barrows on which they were being trundled. 
They survived this severe man-handling satisfactorily, and 
protected the tobacco from injury. 

Owing to the construction of the corrugated cardboard 
carton it is anticipated that it will be possible to stack the 
packages six or more high without subjecting the tobacco in 
the lower layers to any greater pressure than that to which 
it is subjected by the present practice of stacking four or five 
bales high. The almost complete absence of bulging of th^ 
carton should result in even distribution of weight over the 
carton below. Similarly, support of the carton above is 
extended to the four corners, and this support is not afforded 
by hessian bales. 

Experimental use of the cartons was initiated with a view 
to effecting a general increase in efficiency, including a saving 
on scrap and waste tobacco during export, or during ware- 
house or factory storage. The nature of the hessian bale lends 
itself to the breakage of tobacco in ordinary handling, 
especially if the tobacco is inclined to be dry. The greater 
rigidity and more careful handling that is hoped to result 
from the corrugated cardboard carton pack is expected to effect 
a saving that will help to cover the additional cost. It is 
expected to find that cartons can be used more than once. In 
any case, if the saving effected by the reduction of scrap and 
waste is but approximated, the ease and simplicity of sealing 
and consequent reasonable insurance against insect attack will 
justify the adoption of the cartons, even if it is found after 
trial that they can be used once only. 

Insect pests of stored products are known, to chew their 
way out of the containers in which they have developed. 
They may ,in doing so, also chew their way into a neighbour- 
ing container that is in close contact. But they do not 
commonly chew their way from the open into a container, 
although their preferred food may be enclosed therein. In 
experiments with the Stored Tobacco Worm, Ephestia 
elutella, Hubn., and the Tobacco Beetle, Lasioderma serri-^ 
come, E., some years ago, the writer starved the insects to 
death by confining them in a vessel together witli sealed 
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paper bags containing snitable tobacco in wbicli they could 
normally feed and breed. None entered the bags, nor did 
their progeny. Some of the bags were made of tobacco baling 
paper and others of ordinary brown paper. Similarly, two 
bales wrapped in baling paper and sealed with glue were 
exposed to infestation for over a year, and did not become 
infested. In parallel experiments with Maize Weevil, Calan- 
dra oryzae, L., the beetles starved to death outside of cloth 
bags containing weevil-free maize, and no progeny emerged 
from the maize. Cloth coverings, however, would not protect 
tobacco bales unless the cloth were verj^ fine and strong, as 
eggs of tobacco pests could be deposited on the bales, and the 
resulting young larvae force their way in. Further, tearing 
of vsuch covers would be difficult to avoid. 

From the above observations it will he seen that sealed 
cardboard cartons would offer good protection against pests of 
stored tobacco, provided the tobacco is packed free of pests or 
is freed of pests by fumigation after packing. As most of our 
Virginia tobacco for export, and indeed for local manufacture, 
now passes through a conditioning process that includes tem- 
peratures lethal to all stages of tobacco pests, and as very little 
time elapses between conditioning and baling, it is practically 
certain that the tobacco is packed pest-free. 

The tests so far carried out with corrugated cardboard 
cartons in the Eeid Eowland Warehouse have led to the 
following tentative conclusions : — 

1. The cartons are expected to reduce the foi^mation of 
scrap and waste to an extent as yet undetermined. 

2. The cartons containing tobacco can withstand a con- 
siderable amount of rough handling. 

3. The stacked cartons can be made to occupy less floor 
space than hessian bales containing the same weight 
of tobacco. 

4. The compactness of a stack of tobacco in cartons is 
expected to result in the better retention of condition 
in the tobacco. 

5. Better motoring of tobacco m route overseas and in 
storage is hoped to be obtained by the use of cartons. 
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6. Tlie cartons can be easily, speedily and completely 
sealed by means of gummed strip paper, and this is 
not a separate operation, but a continuation of tlxe 
closing operation. 

7. Broken cartons can be easily and speedily mended by 
means of gummed paper. 

8. Tbe cartons, especially those comprising the bottom 
layer of a stack, are more difiBiciilt to handle than 
bales, but antomaticallv receive more careful 
handling. 

9. Cartons are more expensive than paper and hessian, 
but can probably be returned flat from overseas for 
further use. 

10. A carton weighs 9 lbs., t.6., nearly twice as much as 
the equivalent amount of paper and hessian. 

11. After being pressed, tobacco must remain clamped 
under pressure for four hours before being placed in 
the carton. 

12. Difficulties in sampling may arise. 

If cartons prove to be successful, a further use might add 
to their advantages. Those growers who, contrary. to advice, 
find it necessary to retain a certain amount of tobacco on the 
farm can pack the required tobacco in cartons and seal them. 
As a precautionary measure, the tobacco can then be easily 
and cheaply fumigated by injecting, by means of a hypoder- 
mic syringe, probably about 5 to 10 c.c. of carbon bisulphide. 
The small hole made by the needle can be sealed easily and 
effectively with gummed paper. Indeed, this type of treat- 
ment, using a different fumigant, could very likely be 
developed for use as a routine measure in connection with all 
consignments leaving a warehouse should this step at any time 
become necessary, and for use in factory storerooms. The rate 
of penetration of gases through corrugated cardboard would 
have to be studied before positive recommendations could be 
made. 

Other cartons, constructed of compressed cardboard, have 
been tried also, but these have already been found to be 
inferior to corrugated cardboard cartons. 

Trial shipments of tobacco packed in cartons are to be 
made, and further developments are awaited with interest. 
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The Pot Planting of Eucalypts. 


By Major G-. li. Wake, Vigila, IJinvxxkwes, 


This article refers to eucalypt planting in the XJmvxikwe 
district in north central Mashonaland, the soil being mainly 
a sandy loam, the average rainfall 35 inches and the altitude 
about 4,800 feet, roughly the same as Salisbury. Naturally, 
the problem of eucalypt planting varies according to the 
rainfall. Though 35 inches is ample enough if more or less 
evenly distributed throughout the year as in the Eastern 
districts, or if it is accompanied by “guti’’ or mist during the 
dry period as in the Midlands; its value is greatly decreased 
when, as in the TJmvukwes, it all comes down in five months, 
ending abruptly in March or April, and is followed by a dry 
period of six months or more, sometimes without even a 
shower. 

When the greater part of this tobacco district was opened 
xip in 1925 and 1926, farmers were not long in realising that 
the countryside would be rapidly denuded of timber for fuel 
purposes, and efforts were soon made to plant eucalypts, but 
the results were most disappointing. 

The ""'open root’^ system, understood to be entirely 
sxiccessful in the Eastern districts, was employed, but the 
problem was greatly complicated by the necessity of using all 
the labour on dull or wet days for planting out tobacco. 
Eucalypt planting was put off, and if no convenient oppor- 
tunity occurred, was abandoned. Not much planting was done 
and the * ‘stands*^ were usually very poor. 

Some three years ago the Nyasaland pot planting method, 
as opposed to open root planting, wms generally adopted. It 
is ho exaggeration to say that the area under eucalypts all 
planted during the last three rainy seasons fully equal! the 
area planted in the previous ten years. 
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It is here necessary to point out that the method of 
pricking out seedlings in petrol tins cut in half lengthways, 
as adopted by the Government nurseries, is not feasible in this 
district, for the very obvious reason that petrol is now obtained 
from jDumps by those farmers living near a store, or is bought 
in drums to save expense. Such petrol or paraffin tins as find 
their way to a tobacco farm are of great value for carrying 
water to tobacco seedbeds, and are kept for this purpose. ISTor 
can boxes be made owing to the high cost of timber. More- 
over, if tins are used, the soil used must be a special mixture 
of antheap or clay, and great care must be taken when plant- 
ing seedlings in the field, failing which the lateral roots will 
be disturbed and the plant die. This danger is eliminated 
when pots are used, and no skill is required to obtain a perfect 
^^stand.’^ 

The Nyasaland pot is a cylinder made of ‘‘dagga” as 
used for slop bricks, about 6 inches long with an interior 
diameter of inches, and with no bottom. These are burnt 
sufficiently to be handled with ordinary care without breaking. 
The eucalypt seedlings are pricked out in the pots which are 
filled with ordinary sandy top soil, and when about six inches 
high the pots are cracked in several places and the eucalypt, 
pot and all, is planted out in the field. The lateral roots work 
their way through the cracks, and if the latter are large 
enough the plant makes a satisfactory growth. 

Some farmers broadcast the seed over the pots when filled 
with soil, and then thin out surplus seedlings. Apart from 
the obvious waste of seed, the writer has found that this 
method was actually longer and more expensive than pricking 
out, because the labour of watering a large area of pots lasted 
twice as long. Attending for half the time to a very small 
area of seedbed where thousands of seedlings can be grown is 
not an expensive matter. 

. One ‘‘boy^^ can prick out hundreds of seedlings in a day, 
and the only care necessary is to avoid exposing the roots to 
the sun. To avoid losses in this way, the seedlings are put 
at once into a can of water as soon as pulled from the seed- 
beds, and then conveyed to the pots. 

In order to avoid as mncli transport as possible, it is 
advisable to have the pot nursery close to or on the site of 
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tlie proposed plantation, provided of course tliat water is 
available. If tbe plantation is near water, the pots can be 
taken direct from the kiln to the nursery several hundred in 
one wagon load. When the time for planting out comes, they 
can be taken to the field in a wheelbarrow, or carried by hand, 
whichever is most convenient. The Nyasaland method of pot 
construction is admittedly clumsy and wasteful. It necessi- 
tates the complete destruction of all the pots every season. 
In addition, there is always the danger of the check to the 
growth of the plant in the field, or its loss, if the pots are not 
suitably cracked and the lateral roots fail to break through. 

The writer, who in pre-war days has watched hundreds 
of geraniums being bedded out, and their pots being used 
again and again, has very successfully used a cone shaped 
pot, from which the eucalypt is removed without the soil being 
disturbed and the pot used again. When the seedling is six 
to eight inches high, it becomes sufficiently root bound to 
allow of its removal from the pot without any soil breaking 
away. Ordinary sandy loam from a vlei is used, and the 
plant well watered before removal. The sides of the pot are 
gently tapped and the plant is pushed out from the bottom. 



The size of the cone shaped pot is inches high, and its 
internal diameter is 3| inches at the top and 2 inches at the 
base. The pot has no bottom. 


The pot mould is easily made by cutting out a piece of 
paper the internal dimensions of the pot and placing it flat 
on a half inch plank made of ceiling boards, or the top of a 
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petrol box. This piece is cut out and tbe mould is now i^ut 
on a plank covered witli a piece of clotk (fig, 1). Tke mould is 
filled in the ordinary way with dagga made from two parts 
anthill to one part sand. The mould is lifted off and the dagga, 
which is the correct dimension of the pot, is wrapped round a 
block of wood the interior size and shape of the pot. The 
cloth is peeled off, and the side sealed with the fingers. The 
pot is then slipped off the block and put out to dry (fig. 2). The 
dagga should be made stiff enough to handle, but no difficulty 
has been found here. After drying in the sun, the pots are 
placed on their sides in layers two or three pots deep in a 
trench, the bottom of which is filled with a layer of wood or 
mealie cobs. Alternate layers of wood and pots are put in the 
trench until it is filled. The most convenient size of the trench 
is 5 or 6 feet wide and 3 to 4 feet deep and any length 
required. A fire is lit at one end and in 24 hours all the fuel 
is consumed and the pots properly burnt. They should 
become red hot for this purpose. The writer has found that 
this method of planting eucalypts, which can be done on a 
hot day when tobacco planting is not possible, is by far the 
most economical in time and labour, and if done early on in 
the season to allow the eucalypts to get established, losses due 
to bad planting are nil. 

The making of this improved type of pot is not costly. 
One man to mix the dagga and two men with moulds can, with 
a little practice, turn out 600 to 600 pots in a day, which 
should last for years. 

TOTE BY THE DIVISION OE FOE.ESTRY. 

The need for augmenting indigenous timber supplies in 
many tobacco growing areas is of such importance that tree- 
planting should be considered as an integral part of Jarming 
operations, and requiring its due measure of care and 
attention. 

Any planting method which is economical and ensures a 
satisfactory establishment is to be commended. In areas of 
favourable rainfall the planting of open-rooted seedlings 
direct from nursery beds can be carried out successfully at 
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small cost if it is done during dull or rainy weatker and pro- 
vided proper care is taken (a) in lifting the plants in such a 
way as to cause the minimum of damage to the roots, and (b) 
transporting the plants in a sloppy mixture to ensure that the 
roots are exposed to the air for as short a time as possible. 
Carelessness in these respects usually means that the plants 
are dead before being planted out in their permanent sites. 

Ball-planting of transplants from tins or trays (usually 
25 to 30 transplants per half petrol tin or similar receptacle) 
is generally a safer method, especially with such trees 
as Eucalyptus maculata^ E, citriodom, Cdllitris calcarata^ 
C. glauca, Pinus Ion gi folia and P. canariensis , because the 
roots are contained in a ball or cube of earth and thereby suffer 
little disturbance or exposure. 

Pot planting is merely a modification of ball-planting, 
but it means that each tree is treated more as an individual, 
so that there is a tendency for planting to be more costly, par- 
ticularly in the matter of transport from nursery to planting 
site. 

For those tree growers who are unable to exercise 
adequate supervision of open-rooted plantings or who canjiot 
obtain tins or trays for ball-planting, it is probable that pot 
planting is most likely to ensure a successful stand of trees. 


Cleanliness Aids Insect Control 
in Lands and Sheds, Stores and Farmsteads. 



HUMUS AND WITCHWEED. 


80 & 


Humus and Witchweed. 


By S. D. Timson, M.C., Asvsistant Agriculturist. 


For some years tlie writer has been investigating the 
possibility that the addition o£ humus to the soil in the right 
form may influence the growth of witchweed {striga luted). 
No scientific enquiry into the question has been possible, but 
some very striking results have been observed as the result 
of rough experiments carried out wuth the co-operation of 
farmers. 

In one experiment directly observed by the writer this 
year the farmer applied to different areas of soil very severely 
infested with the parasite {a) dressings of compost, (6) a 
similar dressing of kraal manure. The area treated in each 
case w’as several acres in extent, and the adjoining land, which 
was untreated, served as controls. Both the treated and 
untreated areas received a dressing of phosphatic fertiliser. 

The maize on the area treated with compost grew into a 
beautiful crop, which when it was well ^^in cob^’ the writer 
estimated would yield about 15 to 16 bags per acre. This 
estimate was confirmed by experienced farmers. The writer 
carefully examined this land, and found one group of three or 
four plants of witchweed. On the adjoining untreated land 
on both sides there was all the evidence of severe injury to 
the maize by witchweed, the crops being very stunted in 
grow’th and the estimated yield very low. 

Later this untreated area was covered with witchweed (in 
the words of the farmer it was red carpet of wdtchweed'^) 
before the parasite was destroyed by cultivation. 

In the case of the area treated wuth kraal mannre the 
I'esults were good, although the maize did not thrive so well, 
and a modei^ate sprinkling of witchweed was found through 
the field. 

It was particularly impressive to note in the case of the 
compost-treated plot that on the side where the supply of 
compost gave out, the irregular houndary of the treated area 



806 


THE RHODESIA A(3rRICDLTURAL JOURNAL. 


AYas cleai^ly marked, not only by the striking improvement in 
the growth of the maize, but by the complete absence of witch- 
weed. The compost used Avas made by placing maize and other 
crop wastes and dry grass under cattle in a kraal, and then 
managing them as compost. 

JS'o claim for this rough trial is made, of course, that it 
is proof that compost will control the parasite, but the results 
were so striking that the writer feels justified in urging other 
farmers to test the effect of applying compost at the rate of 
8 to 10 tons per acre to severely infested soil in order to observe 
the effects for themselves. Untreated areas should be left on 
either side of the treated area for comparison. 

A dressing of phosphatic fertiliser of 150 to 200 lbs, per 
acre should also be applied to both the area receiving compost 
and the adjoining untreated area. 

The trial of applications of kraal manure is not suggested 
solely because the supply of this on the average farm is very 
limited, whereas compost can be made in very large quantities 
on any farm. The compost should be well rotted, and should 
have been made with the help of animal manure and, if 
possible, urine or urinated soil. 

In another case reported to the waiter in another district 
a similar though not so striking a result followed application 
of bat guano to maize on land infested with the parasite. 

In a number of other cases observed in previous years 
applications of kraal manure have been noted as giving results 
similar to that reported above, but not so marked. 

The problem of controlling this parasite as economically 
as possible is of such pressing importance that it is considered 
advisable to make the above suggestion that the effect 
of compost on wxtchweed be tested out by farmers at once) in 
order to avoid the delay of several years, which w-ould he 
necessary to prove or disprove the matter scientifically. 

It is hoped that as many farmers on infested farms as 
possible will try this, and that they will report the i^esults to 
the waiter. He would also he glad to inspect personally as 
many of such trials as he is able to, when the parasite is w^^ell 
above ground on the untreated areas. 





Paspalum. — Paspalum established in rows on poor sandy wet vlei soil. 
Photographed October, 1936. 



flhodes Grass.— A crop of Rhodes grass hay ready for carting. A valuable 
aftermath for grazing was also obtained 



lilPEOVED PASTUEES. 


807 


Improved Pastures. 


By S. D. Timson, M.C., Assistant Agricnltxirist. 


PAET I.— ESTABLISHMENT FROM SEED. 

Foreword. —It is pleasing to be able to record that greatly 
increased interest is being evinced by farmers all over tbe 
Colony in tbe question of laying down improved summer 
pastures, both, on dry land and on moisture-retaining soils. 

Of the grasses which can be recommended for this purpose 
at present (with certain reservations to be discussed in a later 
section) only two can be established from seed obtainable com- 
mercially, namely, Rhodes Grrass (Chloris gayana) and 
Common Paspalum {Paspalum dilatatum). 

An increasing area of land is being laid down under these 
two grasses each year, and since very few farmers have had 
experience in sowing fine-seeded pasture grasses it is hoped 
that the following notes on the subject will be helpful. 

A summary will he found at the end. 

It must be borne in mind that the sowing of fine pasture 
grasses is a very difierent proposition to the planting of the 
other crops commonly grown in the Colony, since, for one 
thing, the finest tilth normally prepared for other crops is 
quite unsuitable, because the seedling grasses are very weak 
and small, and have not the power to push aside even small 
clods of earth in order to reach the surface. Moreover, their 
root systems for some weeks after germination are very weak 
and shallow? and it is therefore necessary to maintain the 
moisture in the soil very near the surface, and a very fine and 
also very firm tilth is requisite to ensure that the minute 
rootlets have intimate contact with the soil particles so as to 
enable them to obtain an adequate water and food supply. 

The choice of suitable sites and soil will be dealt with in 
later sections of this article, and it is presimied that the 
farmer has made a correct choice and is preparing the field 
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for sowing tile grass. If any are in doubt concerning tkeir 
clxoic.e of soil and site tliey can obtain adTice from tlie Depart- 
ment of Agricniltnre. 

Ehodes G-rass.— It is proposed first to make recommenda- 
tions for this grass, and later to point out tlie differences in 
tlie requirements of Paspalnni. 

Rhodes grass is not so hardy as most of our native grasses 
and requires a higher level of soil fertility if a reasonable 
degree of permanence of a pasture is required. It is almost 
useless to sow this grass on badly worked out or eroded soil. 
It cannot thrive under such conditions, and tlie farmer’s time 
and money will be wasted. It is very unlikely that a good 
stand of grass will he obtained under such conditions, and 
even if this is achieved the grass will weaken after a year or 
so; weeds and coarse grasses will then establish themselves; 
and the pasture wull rapidly deteriorate. 

In case farmers hesitate to establish Rhodes grass on land 
severely infested with witchweed it may be stated that this 
can he done with safety. Rhodes grass brings little or none 
of this parasite to the siirface and thrives under such condi- 
tions. It is, however, of importance to ensure as pure a stand 
of the grass as possible by the growing of sunnliemp before 
seeding the grass and also mixed with the grass, and by 
sowing thickly (at least 8 lbs. per acre of the best seed) in 
order to exclude ^Vild^' grasses, which may enable witehweed 
to seed down. 

It is also desii'able to state here that, except under irriga- 
tion, it is not advisable to lay down this grasvS in areas having 
a lower average rainfall than 25 inches per annum. 

In areas having a lower rainfall than this it should only 
be tested on a small scale first, and then only if the farmer is 
prepared to give the pasture good treatment. 

If complete success is aimed at then the farmer must be 
prepared to treat this grass as he would any other crop from 
w^hich he expects profit, on the principle that ^^If you donH 
put something into the soil you cannot fairly expect to get a 
profitable return from it.^’ 
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G-rowing the Seed.—One of the chief items of cost is the 
purchase of seed. This can he largely avoided by laying 
down a seed plot at the rate of one acre for every 10 to 12 
acres which are to be sown in the second year. 

Apply 6 to 8 wagon loads per acre of good compost or 
old kraal manure, and 300 lbs, per acre of rock and super- 
phosphate. This should ensure good growth, and yield of 
seed. If no manure is available then at least 300 lbs. per acre 
of complete grass fertiliser should be applied. 

Contour Bidging.— When the extremely fine seed-bed is 
prepared for the sowing of fine grasses, there is serious danger 
of severe soil erosion taking place before the grass is estab- 
lished if a. lieavj" rain-storm falls in the interim, and most of 
the money put into the soil in the cost of preparing the seed- 
bed, and the applications of manure and fertiliser, and in the 
seed, may be lost. 

It is therefore very advisable^ before establishing any 
(considerable acreage of Rhodes grass, to protect the soil from 
erosion by contour ridges. These should be of a type which 
will allow the mowdng machine to work over them without 
difficulty. 

After the grass is well established these ridges will still 
serve a very useful purpose in checking soil erosion, and also 
in conserving moisture in the soil by checking rapid run-off 
of the storm water. 

Contour-Strip Sowing.— The contour ridge is the most satis- 
factory and the only really reliable method for general use in 
preventing severe soil erosion before the grass is established, 
but an alternative method suggested by the writer elsewhere^ 
eliminates the cost of making ridges, and it should be satis- 
factory on moderate slopes, although contour ridges are the 
only real solution of the problem on steep slopes. 

On the system suggested the whole field is sown before 
the raiiis with sunnhemp at the rate of 40 lbs. per acre and 
dressed with phosphatic fertiliser, if this is necessary to ensure 
a good growth. 

February, 1937. — ^Natural Protection from Soil Erosion. 
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In January strips of tlie sunnlieBip 30 to 50 yards wide 
nre mown on the contours, which should he marked by poles 
tall enough to he visible above the suniihemp, and the alter- 
nating strips of sunnhemp are left to mature for seed. The 
mown sunnhemp is made into hay if 'weather is suitable, and 
if not it may be made into compost or kraal manure in narrov' 
temporary kraals on the headlands, and this may be returned 
to the land the following year. 

The Ehodes grass is then sown on these strips after pre- 
paring a seed-bed, and the remaining strips may be left to 
seed or may be made into compost, and are sown with the 
grass the following spring. 

If the soil is too sticky to permit this system being 
adopted, or if rain interferes with the hay making, the crop 
can be reaped for seed and the construction of contour ridges 
carried out during the winter. If heavy rain spoils the hay 
in the making, the sunnhemp will still be valuable for turning 
into compost or manure. Where virgin soil is being laid 
down to improved pasture this contour-strip method of sowing 
should he of particular value. In this case, too, if the soil 
is fertile there will not be any need to sow sunnhemp and 
strips of the natural veldt can be left between the strips sown 
to the grass and the strips of veldt ploughed and sown in the 
following season. 

Providing Humus and Destroying Weeds*— -An ample supply 
of humus or organic matter in the soil and a weed-free seed-bed 
are two of the most important matters that must be assured. 
Both these can be provided for by the growing of a crop of 
sunnhemp on the field in the first season. After ploughing 
and harrowing the land thoroughly Somerset sunnhemp 
shoxild he broadcasted at the rate of at least 40 lbs. of seed 
per acre. 

If the fertility of the soil is low a strong growth of the 
crop must be ensured by the application of two hundred 
pounds per acre of rock and superphosphate or, if available 
potash is lacking in the soil, as is often the case with sandy 
soils? then the same dressing of potassic super may be used, 
or a dressing of 30 to 50 lbs. of muriate of potash per acre 
niay be given in additm^ to the phosphatic fertiliser mentioned 
above. 
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Proper ploughing of the land is necessary at this stage 
to ensure that the sunnhemp will not suffer unduly from 
drought, and also because no further ploughing will he done 
before the grass is sown. 

The sunnhemp should be utilised either for seed or for 
making compost as advised in Section III. of Departmental 
Bulletin JSfo. 1048, or for hay. If the former is decided oh 
sowing may conveniently be done just prior to the rains in 
October or early November. 

If it is to be turned into hay then sowing should be 
delayed until the end of December or early January, so that 
good hay-making weather may be reasonably well assured in 
the latter half of March, when the crop is in full flower at 
the latest, or about 2^ months old. 

It may be pointed out here that the more mature stubble 
of sunnhemp left when the crop is mown for compost at 16 to 
18 weeks or reaped for seed will be of greater benefit to the 
Rhodes grass than the immature stubble left when the crop is 
cut for hay. 

The ploughing under of the crop of sunnhemp is not 
advised, since the effect of this on the following Rhodes grass 
is too dependent on climatic factors, and in certain circum- 
stances may have a definitely bad effect on it through the loss 
of minerals, especially nitrates, due to leaching by late rains, 
or early rains the following spring. 

It may also make it very difficult to obtain the very firm 
seed-bed, which is so necessary for ensuring a good stand of 
the grass. 

If the sunnhemp is plouged under in early March, as it 
should he in order to ensure that it will he so well rotted as 
not to cause an unduly loose seed-bed for grass, then the loss 
of much of the nitrogen from the soil hy leaching by the early 
rains in the following summer is inevitable. 

If on the other hand it is ploughed under later in order* 
to prevent this loss of niti'ates then it will cause a loose open 
condition of the seed-bed, which is fatal to a proper establish- 
ment of the grass. 
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Preparation, of the Seed-bed. — ^After removal of tlie top 
growtli of tlxe suniiliemp tlie soil should not be disturbed until 
it has dried out. If the stubble is worked whilst the soil is 
still moist there is a danger, almost amouiitiiig to certainty, 
that the rotting of the stubble will take place too soon; the 
insoluble organic nitrogen contained in it will then be con- 
verted into the soluble nitrate form which may be leached 
and lost from the soil by late rains, or by the early rains in 
the spring of the following season, before the young Rhodes 
grass can take it up. 

It is of great importance that this supply of nitrate should 
be available to the young grass, as successful establishment 
of the latter is very largely dependent on an ample supply of 
availahle nitrogen, particularly in the early stages of growth. 

So long, as the sunnhemp stuhhle is not disturbed until 
the soil has dried out the danger of this loss of nitrate taking 
place is greatly reduced, since the micro-organisms which rot 
down the stubble, require an ample supply of moisture for 
their w^ork, as well as an ample supply of air (the latter being 
brought about by opening up the soil by ploughing or other 
cultivation). This supply of moisture will not normally he 
availahle to them through the winter. 

At any time during the winter, after the soil has dried 
exit, the stuhhle may be thoroughly disc-harrowed and then 
repeatedly spike-harrowed, and finally chain-harrowed until / 
as fine a tilth (a ''garden tilth’'), and also as firm a tilth as 
possible is obtained. If the soil is of such a type that it 
becomes too hard to work after drying out then the prepara- 
tion of the seed-bed should be done just l)efore the soil dries 
out, or be postponed until the spring rains arrive. If the 
latter is necessary, then the preparation of the seed-hed must 
be carried out as quickly as possible so as to allow of early 
sowing in order to avoid the leaching of nitrates, and other 
available plant foods, before the Rhodes grass can pick 
them up. 

For the same reason if, owing to the claims of other crops, 
it is not possible to sow the grass until the latter half of 
December, then the sunnheinp stubble should not be worked 
until just before seeding, or, if a crop of weeds has to be 
dealt with, until this is necessary. 
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If there is reason to think that leaching* of the nitrates 
from the soil has taken place, it will be advisable to apply a 
dressing of a nitrogenous fertiliser, snch as amnioninm 
sulphate, jnst prior to seeding, and perhaps another similar 
dresvsing when the grass is well established. It is obviously 
desirable to avoid this additional expense if possible by timely 
preparation of the seed-bed and sowing. 

The proper preparation of the seed-bed is of the greatest 
importance. The seed of the grass is very smalL and the 
seedlings very delicate with very fine rootlets. The seed must 
not be covered deeply or the seedlings will fail to reach the 
surface. If the tilth is not really fine, it will not be possible 
to cover much of the seed thinly enough. It must he feinem- 
hered that a covering of soil of more than half an inch over 
the seed may prevent its growth- 

Furthermore, in order to obtain their food supply the 
rootlets of the seedlings must be in intimate contact with fine 
particles of soil, and if the tilth is not fine or if the seed-bed 
is not firm, this cannot take place properly, and a poor stand 
will result, owing to many seedlings dying off. A firm seed- 
bed is also of importance to ensure that moisture is retained 
in the top half inch of soil in which the grass seeds germinate 
and grow. If the seed-bed is loose and open this can only 
happen under exceptionally favourable rainfall following 
seeding. 

Type of Seed-bed Required.— The type of seed-bed to aim 
at, therefore, is one in which the soil beneath the surface is 
thoroughly compact and firm, with two or three inches on the 
surface of finely pulverised soil, in a thoroughly friable con- 
dition, and yet not loose and open. Such a surface tilth is 
commonly called a "garden tilth’’ in this Colony and feels 
firm under foot and is easy to walk over. 

It is readily obtained on a sunnliemp stxibble By first 
thoroughly disc-harrowing several times and by repeatedly 
spring-tooth harrowing, and spike or drag-harrowing. The 
wwk should be finished off by the use of a chain harrow followed 
by a roller to consolidate the surface soil. The best type of 
roller for the work is a ridged or Cambridge roller, since this 
leaves the soil in small ridges and fxirrows, which is ideal for 
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seeding; a smooth, roller will, Ixowever, serve very well, and 
sncli a roller can be cheaply made on the farm from a good 
straight gnm tree. If any considerable acreage is being 
seeded to grass, then a roller becomes a necessity. A good 
seed-bed can be prepared by the use of a disc-harrow and 
drag-harrow onty, but spring-tooth and chain harrows will 
make the work easier and better. The chain harrow is parti- 
cularly valuable in giving a fine finish to the surface tilth, 
and particularly in compacting the top 3 inches of soil. 

The writer is well aware that a fairly satisfactory stand 
of Rhodes grass has been obtained with far less preparation 
of the soil than advised above, bnt this cannot he expected 
except when very favourable rainfall follows for some time 
after seeding, and germination. 

If conditions are unfavourable following germination, 
however, then the faults in preparation of the seed-bed soon 
become apparent, and the majority of the seedlings may die, 
and in extreme cases a complete failure may be recorded. This 
is a very expensive business for the farmer, even if he has 
grown his own seed, Favourable rainfall conditions for 
seeding fine grasses are the exception rather than the rule in 
Rhodesia, and therefore the farmer who sows Rhodes grass 
without adequate preparation of the seed-bed is gambling too 
heavily, and if failure results he usually has only himself 
to blame, 

A very common cause of failure is due to too deeply 
covering the seed, owing to the tilth being too coarse. 

One very important reason for endeavouring to obtain as 
good an original stand of grass as possible is that weeds are 
much less troublesome. Furthermore, if a full crop of hay is 
to be obtained in the first season, the stand must he think. 
When only a thin stand is obtained, although the ground may 
be completely covered eventually, since Rhodes grass is of a 
strongly creeping habit, yet the grass has to waste much time 
in covering the ground before it commences its upward 
growth, and unnecessary loss of soil, and with it manure and 
fertiliser; will take place owing to the delay in the grass 
covering the ground. 
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Seeding and Covering the Seed.— The seed is fine and light, 
and is naore easily sown if it is mixed with several times its 
bulk of superphosphate, or rock and superphosphate if it is 
to be sown immediately, and if these fertilisers are being 
applied. Alternatively it may be mixed with fine dry sand 
or sifted soil. 

Always divide the seed into equal fortions, and soiv half 
one way across the field and then sow the other half in a 
direction at right angles to the first. This goes far to ensure 
an even distribution of the seed. 

The seed may be broadcasted by hand or by a hand- 
broadcasting machine of the “Cahoon^’ type, or by seed 
barrow. . For this Colony the Cahoon type broadcaster is 
probably the most satisfactory method. Sowing should pre- 
ferably be done on a quiet day, since a gusty wind will cause 
uneven distribution of the seed. In covering the seed the 
ideal to aim at is to cover as large a proportion of the seed as 
possible with a thin covering of soil about J inch deep. 
Very little seed covered by more than \ inch of soil will reach 
the surface and survive on heavy loam soils. 

The best method of covering the seed is probably to finish : 
the seed-bed with a stroke of the Cambridge roller, which 
leaves the surface in small ridges and furrows; then sow the 
seed and cover simply by rolling with a smooth roller across 
the line of the first rolling. This goes far to ensure the fine 
but even covering of the seed, which is so desirable. 

If only a Cambridge roller is available, this can be used 
for covering the seed also. If only a smooth roller is available, 
roll the seed-bed before sowing, and cover the seed with a 
brush harrow, and then roll again once or twdce. Two rollings 
with a light roller in different directions is better than one 
rolling with a heavy roller. 

’ A brush harrow is simply made by tying the fine branches 
of a tree to the top of a spike harrow and then turning it 
upside down. Where no roller is available, it is best to wait 
for rain to consolidate the seed-bed before sowing, then sow, 
and cover with a brush harrow, If whilst waiting for rain a 
crop of weeds appears, this must be destroyed by a stroke of 
the drag harrow before seeding. i 
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No fanner should be or need be without a roller, since 
it can be cheaply improvised from a straight round section of 
a gum tree. Although the writer has not seen it put into 
practice, it would appear to be feasible to make a Cambridge 
roller on the farm by screwing narrow bands of corrugated 
iron round a suitable section of a gum tree. Such a roller 
would probably need to be carted to the field to avoid the 
flattening of the corrugations. 

Considerable stress has been laid on the use of a roller 
in seeding grass^ because it is of great importance for helping 
to ensure a steady supply of moisture and food to the very 
delicate seedlings during the critical stage whilst they are 
establishing themselves. 

Mixed Seeding with Smmhemp.—Sinee a lieavy storm of 
rain of several inches in a few hours, or even in an hour, may 
fall at any time after the seed-hed has been prepared, there 
is therefore the danger that serious loss may be incurred before 
the grass is established owing to the washing away of the 
surface soil, carrying the seed and fertiliser with it. This 
damage may he severe under these conditions even where the 
land is contour-ridged. 

A method of seeding, which helps to prevent this to a 
considerable extent, is by a mixed sowing with sunnhemp. 
The sunnhemp (Somerset strain) is first sown in two portions 
as recommended for sowing the grass, so as to ensure as even 
a stand as possible. It is then covered in the usual way, and 
the roller is then put over the land and the grass is then 
seeded as advised above and the work finished by rolling. The 
two crops should not be sown together, since one or the other 
will then l)e covered too deeply, or too lightly. 

A light seeding of sunnhemp should he employed; of 
about 12 Ihs. per acre. 

When the sunnhemp has reached the flowering stage, or 
just before, it is mown for hay^ and under favourable condi- 
tions the Rhodes grass then grows out into a hay crop. If the 
seasonal rains stop early a crop of Rhodes grass hay may not 
be obtained, but at least good grazing should be secured. 

Even if good hay making weather is not available at the 
right time and the sunnhemp has to he left for some weeks 
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the grass will not he harmed, though its growth will be 
checked of course. 

If the sunnhemp hay is spoilt by rain it will still not be 
wasted, since it is of great value for turning into compost by 
putting it under the feet of cattle for a few weeks in a kraal. 
The farmer should, however, provide himself with the simple 
time and labour-saving implements which are described in 
Bulletin ISTo. 1048 and can be made on the farm for a few 
pounds. These are illustrated here. 

The sunnhemp makes rapid growths and as soon as it is 
above ground it forms an extra insurance against excessive 
soil wash, and as soon as it is a few inches high the soil is 
comparatively safe. 

Additional considerable advantages are claimed by the 
writer for this system as follows: — 

If a firm crust is formed by rain on the surface of the 
soil after seeding the Rhodes grass will have great difficulty 
in breaking through it, and in some cases this has resulted in 
a very inferior ^^stand.’’ Where sunnhemp is sown with it 
this crop helps to break up the crust, and so let the grass 
through. The tender seedlings of the grass are easily scorched 
by sun and wind when they are just above ground, and the 
sxinnhemp provides shade and vshelter for them. 

Further, by seeding with sunnhemp the grass benefits 
eventually by the humus and nitrogen left in the soil in the 
stubble of the sunnhemp, and an adequate supply of humus 
in the soil is of even greater importance in laying down per- 
manent pasture, or a long term ley, than with annxial crops, 
since it is not at present possible to get it well down into the 
soil after the grass is established. 

The decay of the roots of the sunnhemp, too, leaves 
channels in the soil which should assist materially in main- 
taining the good drainage and aeration, which are of such 
importance for the healthy growth of the grass roots. 

The mixed sowing of Rhodes grass and sunnhemp has 
been tested with success by a number of farmers, and it is of 
interest to record that in one instance a heavy green manuring 
seeding of the sunnhemp was made by error; but the Rhodes 
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gTRSs, nevertheless, made a perfect stand, and gave excellent 
grazing in the autumn? and a beautiful crop of hay the follow- 
ing year. 

The grass grew' to a height of about nine inches before 
the removal of this heavy covering of sunnhemp, which was 
cut and made into hay when it was well past the ^^full 
flowering^’ stage. Weeds were, of course, very effectively 
controlled. 

The advantages claimed for this system of laying down 
Rhodes grass may be summed up as follows : — 

(1) The farmer gets two crops of sunnhemp hay, or one 
crop of ha}' and a crop of seed or compost whilst the grass is 
being established, and the Rhodes grass gets two sunnhemp 
stubbles to supply it wdth the ' all-important humus and 
nitrogen it requires. 

(2) The second sowing of sunnhemp materially assists to 
prevent loss due to serious soil erosion, 

(3) The sunnhemp serves as a mother crop for the grass 
and protects it from wind and sun in the seeding stage. 

(4) If a hard crust forms on the seed-bed after rain the 
sunnhemp will break this and help the grass to come 
through it. 

(6) Both crops of sunnhemp help greatly to control w^eecls. 

(6) The very firm and fine seed-hed so essential for grass 
is rapidly, easily and cheaply made. 

Rate of Seeding.— The rate of seeding necevssary with 
Rhodes grass depends, of course, on the quantity of the seed, 
but also very much on the quality of the seed-bed prepared as 
W'ell as other factors; but it is most economical in the long* 
run to use a rate of seeding on the heavy side so as to ensure 
a good stand in the first year as free as possible from weeds. 
This ensures a heavy hay crop or good grazing the first year 
and less trouble in controlling weeds, and less soil erosion. If 
the germination capacity of the seed is only about 15 per cent., 
sow 12 to 16 lbs. per acre. With good seed 5' to 6 lbs. per acre 
may suffice, but unless all conditions are very favourable the 
writer advises a seeding rate of 8 Ihs, per acre even with 
good seed. 
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Manure and Fertiliser. — On red and cho(Jolate loam soils, 
which are in good ‘ 'heart/’ Rhodes grass sown on a sunnhemp 
stubble should not require any other fertiliser to establish it 
than the phosphatic fertiliser applied to the sunnhemp crop. 

On heavy soils of a lo'wer level of fertility, and on sandy 
soils, it may be advisable to apply 50 to 100 lbs, per acre of 
sulphate of ammonia to the sunnhemp stubble before prepar- 
ing the seed-bed for the grass to ensure good establishment of 
the grass and a good hay crop or grazing in the first season. 
Alternatively this fertiliser can be applied after the grass is 
a few inches high, in which case nitrochalk can be used 
instead of sulphate of ammonia, on acid soils. 

If the grass is not sown on a sunnhemp stubble and the 
soil is not in good "heart,” a dressing of 5 to 8 tons per acre 
of compost or well rotted kraal manure should be ploughed 
under, and in addition a dresdng of 200 to 300 lbs. per acre 
of rock and superphosphate applied. If manure and compost 
are not available* the soil should be dressed with at least 200 
to 300 Ihs. per acre of a complete fertiliser containing 5 to 10 
per cent, of nitrogen. 

On poor, or impoverished soils, or on badly eroded soils, 
do not plant the grass at all, as it is a waste of time and money. 
Such soils must first be reclaimed to a good level of fertility 
by proper treatment, inchiding contour ridging. 

Irrigated Rhodes Grass.— It is not sufficiently appreciated 
that Rhodes grass gives vevy heavy yields of green fodder, or 
hay, of high quality on good loam soil under irrigation. 
Under such conditions, and with good treatment, this grass 
will yield three heavy crops of fine quality hay per year, or 
high quality grazing for 9 to 10 months in the year. 

On one estate in this Colony this grass has out-yielded 
every fodder crop so far tried, and in parts of India has out- 
yielded all other pastures, including lucerne. As an irrigated 
crop it has great possibilities, since besides being such a high 
yielder it is easily established, and the hay is much more 
easily won without loss than from lucerne, which latter always 
supers considerable loss in making into hay* 

But if this grass is to occupy high-priced land under 
irrigation, and be expected to yield produce for 9 to 10 snonths 
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in the year, it must receiye good treatment, and it is advisable 
to establish it on a sunnhemp stubble, and in addition to give 
it a dressing of 8 to 10 tons or more per acre of coinpost or 
kraal manure, or, failing the latter, 300 to 400 lbs. of gruvss 
fertiliser containing 10 per cent, nitrogen. 

The sunnhemp should be sown at 40 to 50 lbs. per acre. 
It can be sown in x4.ugust after frosts are past and reaped for 
hay or compost in October; and the Ehodes grass can then be 
sown on the stubble in i^ovember. 

Perennial red clover may be sown with the Ehodes grass, 
and care is required to cover this seed very lightly, and it will 
probably be found best to sow it after the Ehodes grass, and 
cover both together. Eoll the seed-bed with a Cambridge 
roller before seeding, and coTer by rolling wuth a smooth 
roller. 

Eight pounds of the best seed of Ehodes grass and 4 Ihs. 
of red clover per acre should be sown. 

The best type of red cloT'er to use is the New^ Zealand 
Government certified Giant Colonial Cowgrass. The INTew 
Zealand Montgomery red clover is equally good, and perhaps 
superior, hut the seed is at present expensive. These clovers 
are permanent and should last at least 5 or 6 years, and even 
up to 10 years, and yield the highest quality fodder, or green 
forage. They will re-seed themselves if allowed to do so. If 
red clover is to he sown with the gravss then a heavy dressing 
of rock and superphosphate should be ploughed under bef(?re 
seeding the sunnhemp, and a dressing of 300 to 500 lbs. per 
acre should he applied. This will ensure a sti'ong growth of 
sunnhemp, and later of the clover, and the latter will then 
supply nitrogen obtained from the air both for itself and for 
the Ehodes grass, thus making it unnecessary to apply expen- 
sive nitrogenous fertilisers to the grass. 

The clover seed must be inoculated with a culture of the 
proper bacteria before sowing, so as to ensure thorough 
inoculation of the roots. 

Bed clover does not thrive on acid soils, and this condi- 
tion must therefore be corrected by dressings of lime applied 
before ploughing. Few of the red and chocolate loam, soils 
are more than slightly acid, but sandy soils frequently are. 
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If the Rhodes grass is to be pastured at times then Alsike 
clover should be included in the mixture, and 2 lbs. of this 
clover and 2 lbs, of red clover per acre will be a suitable 
seeding. Alsike clover withstands greater acidity of the soil 
than red clover. 

Wild white clover, or New Zealand white clover, are not 
suitable for sowing with Rhodes grass:> which is grown for hay 
or green forage, but when the grass is to be used largely for 
pasture, and the pasture will be carefully managed, these 
clovers should be included in the mixture, 2 lbs. of seed per 
acre of either being used in the mixture, with 2 lbs. of each 
of the other clovers. White clover prefers a neutral or slightly 
alkaline soil. 

Paspalum dilatatum.— Although this grass is very much 
hardier than Rhodes grass, and will persist on soils of such 
low fertility as would be useless for that grass, nevertheless 
it will pay the farmers to treat this grass well, both when 
establishing it and in after years, since it is a palatable grass, 
which has a high feeding value when grown on fertile soil, 
and will give grazing in autumn and early spring and a good 
^^green bite^^ in the winter where the soil retains moisture. 

It will give its best returns on the fertile heavy black 
vlei soils of the maize belt, and most of these soils would be 
much more profitably employed as paspalum pastures than in 
the production of maize, since they only yield good returns 
of the latter crop in dry seasons. 

It will, however, give better results on the poor sandy 
wet vleis than anj^ other grass, with the possible exception of 
swamp couch and Acrocems macntm. 

Paspalum is, of course, suited best hy much moisture soil 
conditions than is Rhodes grass, and will grew and thrive 
on soils which are far too wet for obtaining the best revSults 
with the latter grass. The system of establishing Rhodes 
grass, advised above^ therefore, may require modifying to 
some extent when applied to the laying down of paspalum, 
but should be followed as far as local soil conditions allow. 

The preparatory crop of sunnhemp can, however, usually 
be grown even on very wet vlei soils, if a heavy rate of seeding 
is used (40 to 60 lbs. per acre) and, what is most important, 
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if the .^eed is sown early before the seasonal rains commence. 
It should also always be assisted with phosphate fertilisers. 

It will not usually be possible to cut the suunhemp crop 
for hay owing to the wet condition of the soil, but a crop of 
seed may be reaped, which should materially assist to pay for 
the cost of establishing the grass. One experienced farmer 
has informed the writer that he gets his best yield of seed 
from sunnhemp when it is grown on the heavy black vlei 
soils, which only give a good crop of maize in a dry year, 
and he now grows his seed crop on such soil. A good dressing 
of phosphatic fertiliser should be ploughed under before 
sowing the sunnhemp, to assist its growth, and the yield of 
seed. The rock and superphosphate mixture, at the rate of 
150 to 250 lbs. per acre, is suitable. 

In reaping the sunnhemp for seed, a short stubble only 
should be left, since ploughing in a long stubble will tend to 
cause looseness of the seed-bed, and therefore a poor /^stand.’’ 
The mixed seeding of this grass with a light seeding (12 lbs. 
to 14 lbs. per acre) of sunnhemp can also be recommended, but 
it will usually be impossible to reap the latter for hay, and 
it should then be left to mature and yield a seed crop. It 
will thus help to pay for the cost of laying down the grass; 
assist in controlling weeds, and improve the fertility of the 
soil. 

The paspalum is slow in establishing itself and cannot be 
expected to provide much, if any, grazing in the first year. 

The Seed-bed and Seeding Bate.— It will pay to prepare a 
really good seed-bed as for Ehodes grass, and this should be 
ready before the seasonal rains, so that seeding may be carried 
exit before the soil becomes too moist. This is particularly 
important on the really wet vleis, since otherwise seeding will 
have to be postponed until too late to give real success. 

It should be borne, in mind that a warm soil is important 
for obtaining a good germination, and several months of warm 
xveather are required after germination to ensure good estab- 
lishment of this grass. 

^ - ^ in the same way as EhodCvS 

grass, but the roller must be used xvith discretion on the heavy 
black ylei soils. 





Hay-making Scene. — ^llay-making on Somerset Farm at Concession. A 
Hosier motor-car bay sweep and two small ox-drawn sweeps in use. 
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The seeding rate per acre advised is 8 to 10 lbs. of the 
test imported Australian seed. Less than this should not be 
used, and more (up to 15 lbs, per acre) should be used if rapid 
€S;tablishment and exclusion of weeds is desired. 

Cheap locally-produced seed should never be used, and 
■ttue best quality is known as ‘%and-shaken, machine dressed” 
ge»ed in Australia. As far as is known no seed of this quality 
is marketed in Africa, and it will certainly pay the farmer 
import it himself. This quality of seed at present costs 
aboout 9d. per lb. in sterling currency in Australia at the 
pK'esent rate of exchange (roughly 25 per cent, in our favour). 
The names of reliable seedsmen in Australia can be obtained 
from this Department. The ordinary ""imported’’ Australian 
auod sold in the TJnion of South Africa is sold at approximately 
73!. per lb. for large orders (100 lbs. and over). 

Investigation here and in the Union indicated that the 
seed has a very low germination capacity when it is new, which 
improves on keeping. Seed at least one year old should there- 
foiye be purchased if possible. 

This may account for a few cases on record in the Colony 
©f paspalnm seed failing to germinate the first year, but 
^^mninating the following snmmer. 

It never pays to economise on the price of seed. Only 

best is worth sowing. 

Mixtures of Rhodes and Paspalnm,— Paspalnm is rather slow 
in ftstablishing itself, and w'here the soil is not so water- 
logjged as to make the growing of Rhodes grass impossible, a 
tm pounds (4 to 5) of the latter can very profitably be sown 
with the paspalnm. It will help to cover the ground quickly 
and so keep out weeds and prevent erosion, and it will give 
ax«llent grazing or hay for the first two or three years, when 
tle% paspalnm will gradually overcome it, and form the perma- 
nemt pasture. 

If the acidity of the soil is first reduced by suitable appli- 
cations of lime (usually about 1 to 1|- tons per acre will suffice) 
Bh.odes grass will grow quite well for a year or two even on 
wet sandy vleis, as has been demonstrated at the Rusapi 
Pa.sture Experiment Station, The paspalnm sown with it is 
mm, however? gaining the upper hand, and will probably 
esiitirely replace it in a further year or two. 
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This Mixture Suitable for the Eastern Border.— This mixture 
sliould be of particular Talue on the large areas of sandy 
moisture retauj ing soils, wliicli exist on the Eastern borders of 
the Colony, both on the hills as ivell as in the vallej^s. These 
soils (both those deriued from granite and those derived from 
quartzites) are much more fertile than the sandy loams and 
sandy vlei soils of the rest of the Colony, and both Ehodes 
grass and paspaluni thrive on them, the heavy rainfall of this 
area also being favourable to both grasses. 

Although neither of these grasses are frost resistant (the 
Ehodes grass being more sensitive than the paspalum) yet they 
will together give a pasture which will yield grazing on such 
soils for the greater part of the year, usually 9 to 10 months. 
During the present mild winter the writer has found paspalum 
green and happy at elevations as high as 6,000 to 7,000 feet in 
June, and again in August., 

Seeding Rates.— This mixture can be strongly recom- 
mended for this area, and suitable proportions will be 4-5 lbs. 
of Ehodes grass to 8 lbs. of Paspalum dilatatum. These soils 
can be ploughed at any time of the year and the requisite fine 
and firm seed-bed can therefore be prepared during the winter, 
and seeding can commence in November with the first seasonal 
rains, or even earlier where the moisture supply in the soil 
is ample, and if a roller is used to bring the moisture to the 
surface and keep it there; but later sowing is safer. 

If the hill-tops with moderate slopes are sown first to 
this mixture the paspalum will tend to spread by seed to the 
lower and steeper slopes, which in many eases are too steep for 
cultivation, though it will be found that the entry of the self- 
sown paspalum seed into the soil can be assisted by the use of a 
pasture harrow of the ‘^sunblade’^ 

These two grasses can also be strongly recommended for 
sowing by themselves, when the Ehodes grass should give two 
heavy crops of palatable and nutritious hay and excellent 
grazing. 

Farmers in this area are strongly advised to push on the 
establishment of these grasses on the Eastern border^ both as 
a mixture, which is the best for pastures, and in pure sowings 
of each- The Ehodes grass will give heavy crops of hay for 
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vrinter feed botli for slieep and cattle, but owing to tlie heavy 
rainfall it is particular^ advisable to be equipped with the 
simple time-saving implements such as hay rakes, sweeps and 
drags, so as to be able to take advantage of short breaks in 
the rain for hay making, and at the same time in order to 
economise labour, which is never plentiful in this area. 

Rhodes grass seed can be cheaply grown on the farm and 
paspalum seed is reasonably cheap to buy. 

In this area the prevention of soil erosion would appear 
to be of greater importance than elsewhere, and contour 
ridging should be done before sowing large areas to pastures. 

Alternately contour-strip sowing should be the rule as 
already suggested, strips or virgin veld being left alternating 
with the prepared strips to prevent excessive erosion, and the 
latter being cultivated and sown in the following season. If 
the strips are not wuder than twenty to thirty yards the danger 
of severe wash (on the sandy soils at least) should not be 
serious. 

Early sovdng of these grasses in late September and 
October should be experimented with (on the moisture retain- 
ing soils only) advantage being taken of the rains which may 
be expected in those months. If this is found satisfactory, 
and the writer thinks it will be, then the danger of soil erosion 
will be greatly reduced if the mixture of Rhodes and paspalum 
is sown, since the former will soon establish itself and hold 
the soil in place when the heavy seasonal rains arrive. If it 
is found that the Rhodes grass is too slow in growth to do this, 
then the sowing of 10 to 12 lbs. per acre of sxinnhemp with 
the grasses should be tried, which can be cut for hay or the 
making of compost. 

Whichever method is used it must he strongly emphasised 
that satisfactory results cannot he e.vpected unless a proper 
clean and firm seed-bed is prepared. 

In writing the above the wudter has chiefly had in mind the 
sandy moisture-retaining soils of the Eastern border. Rhodes 
grass can also be strongly recommended for the heavier red 
soils of the district, but on such soils paspalum cannot be 
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expected to give autumn and spring grazing, except in the 
valleys where the soil retains moisture. Both grasses can he 
expected to give excellent results in summer. 

Finally, it should he mentioned that oats are an excellent 
preparatory crop to precede improved pastures on the moisture- 
retaining soils, and this practice can he strongly advised when 
the farmer is not in a hurry to establish the grass. 

At those levels below 5,500 ft. above sea level sunnhemp 
could profitably be sown for hay (40 lbs. of seed per acre) in 
January, with 75 lbs. per acre of double superphosphate, 
reaped at the end of March, and followed by either oats for 
grazing or green forage, and the latter followed by the grasses 
sown in the spring. This treatment will mellow virgin soil 
for the reception of the improved pastures, and at the same, 
time give the farmer a valuable return for his trouble. 

It will be best to mix the double superphosphate with an 
equal bulk of dry sandy soil, to make even distribution easier. 

Summary.— I . Lay down Ehodes grass only on soil in 
good ^‘heart.’^ It is useless to sow it on badly worked out and 
eroded soil. 

2. For economy and experience, grow the seed on the 
farm. One acre of seed plot is required for 10 to 12 acres of 
pasture. Apply manure and fertiliser to the seed plot. 

3. Do not sow large areas on sloping land which is not 
protected from soil erosion. The fine tilth required makes this 
very dangerous. Protect the soil with contour ridges, or sow 
on the contour-strip system. 

4. After thoroughly ploughing, broadcast sunnhemp 
(Somerset strain) at 40 lbs. per acre. Apply phosphatic fertili- 
ser, and on sandy soils potash also, if necessary to ensure a 
good growth of the crop. 

5. Reap the sunnhemp for hay (in which case sowing 
should be done in late December or early January), or reap it 
for seed, or for making compost. In the latter case it can be 
sown before the rains. Do not plough under the sunnhemp. 

6. Do not work the stubble until the top soil is dry, in 
order to avoid loss of nitrates from the soil. 
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7. Prepare a very fine and very firm seed-bed during tbe 
winter or early spring by disc-barrowing several times and 
subsequently barrowing repeatedly. Do not plough tbe land. 
Aim at obtaining a very firm ‘ ^garden tilth. 

8. Finish off by rolling, preferably with a Cambridge 
roller. Don’t roll a heavy soil when it is wet. 

9. On soils which cannot be worked after drying out, tbe 
seed-bed must be prepared either just before the soil dries or 
with the first spring rains. 

10. Mis the seed with dry soil or sand, or with rock and 
superphosphate for immediate sowing and divide into two 
equal portions^ and sow half one way across the field and the 
other half at right angles to this direction to ensure even 
sowing. 

11. Cover the seed by rolling if the land was rolled 
before seeding with a Cambridge roller or by means of a brush 
harrow. A covering of J to J inch of soil should be aimed 
at. Deeper covering than I* inch may be fatal on heavy soils. 
Sow 6 to 8 lbs. (preferably 8 lbs.) of the best seed per acre, 
and much more of poor seed. 

12. Finally roll after seeding. Preferably roll twice in 
different directions with a light roller rather than once with a 
heavy roller. 

13. If you have no roller, buy or make one on the farm. 

14. It is preferable to sow sunnhemp at 12 lbs. per acre 
with the Rhodes grass. Sow and cover the sunnhemp, then 
roll and sow and cover the Rhodes grass. The sunnhemp 
protects the tender grass seedlings, helps them through a 
surface crust, helps to control weeds, and helps materially to 
prevent serious erosion. The stubble increases the humus 
supply in the soil and assists drainage and aeration. 

15. Manure and fertiliser may he necessary on poor soil 
in poor ^^heart/’ but will be worth while even on good soils 
if the best results are aimed at. 

16. Rhodes grass is an admirable pasture or hay crop 
under irrigation. Clovers assist the Rhodes grass and greatly 
increase palatahility and feeding value. Three crops of fine 
hay and 9 to 10 months’ grazing are obtainable. 
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17. Paspalum dilatatum is best adapted to moisture- 

retaining soils, but similar methods to those advised for laying 
down Rhodes grass are suitable with minor modifications. 

18- The sunnhemp crop preceding this grass should 
usually be left to mature seed, as also the crop sown with the 
grass, unless it is possible to make hay. 

19. The seeding rate advised for paspaliim is 8 to 10 lbs. 
per acre of the best ''hand-shaken machine dressed’’ Austra- 
lian seed. Cheap local seed is not advised. 

20. Sow with the first soaking rains in spring, before the 
soil is too wet. 

21. A mixture of Rhodes grass and paspaliim is recom- 
mended for certain conditions. 

22. For the Eastern border short-grassed, hill farms, 
both grasses are strongly recommended for the sandy moisture- 
retaining soils. A mixture of the two is best for pasture, 
4 lbs. of Rhodes grass being sown with 6-8 lbs. of paspaliim. 
On such soils this mixture will give grazing for 9 to 10 months 
each year, and Rhodes grass will yield two hay crops and an 
aftermath for grazing or early spring grazing. 

23. Of the two grasses only Rhodes grass is the more 
suitable for the dry soils of this area. 

24. The hill-tops should be sown fiivst and contour-ridged. 
The paspalum will spread down hill into the natural pasture. 

25. Contour-strip sowing is advised, as an alternative to 
contour-ridging on the sandy virgin soils. 

■ 26. — Oats sown on a sunnhemp hay stubble in March are 

recommended as an excellent preparation for improved 
pastures on theae moist soils at elevations below 6,500 feet 
above sea level. 
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Rhodesia Weather Bureau. 


AUGUST, 1938. 


Pressure.— Barometric pressure was generally about 1 mb. 
below the average for the month. 

Temperature.— Mean temperatures w^ere generally slightly 
above normal. 

Rainfall.— Yery little rain fell anywhere. 


PEECIPITATION. 


Station. 

Inches. 

Normal. 

No. of Days. 

Beitbridge 

Nil 

0.07 

— 

Bin dura 

0.07 

0.03 

2 

Bulawayo 

Nil 

0.02 

— 

Chipinga 

0.61 

0.53 

5 

Enkeldoorn 

0.02 

0.04 

1 

Fort Yictoria 

0.01 

0.07 

1 

Gwaai Siding 

0.03 

Nil 

1 

G wan da 

Nil 

0.06 

— 

Gwelo 

Nil 

0.07 

— 

Hartley 

Nil 

0.04 

— 

Inyanga 

0.03 

0.08 

1 

Marandellas 

0.01 

0.09 

1 

Miami 

Nil 

0.07 

— 

Mount Darwin ... ... 

... 0.05 

0.03 

1 

Mount Nuza 

2.34 

0.86 

6 

Mtoko 

... 0.04 

0.05 

2 

New Year’s Gift... ... 

0.20 

0.16 

3 

Nuanetsi ... 

... ,^Nil 

0.04 

— 

Plumtree ... 

0.24 

0.06 

1 
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Station. 

Que Que 

Rusape 

Salisbury 

Sliabani 

Sinoia 

Sipolilo 

Stapleford 

Uintali 

Victoria Falls 

Wankie 

Abercorn 

Balovale 

Broken Hill 

Cliitainbo 

Fort Jameson 

Fort Roseberry 

Isoka ... 

Kalomo ... 

Kasama 

Kasempa 

Livingstone 

Lnndazi 

Lusaka 

Massubxika 

Mongu 

Mpika 

Mporokoso 

Mufulira 

Mwinilunga ... . , . 

Hdola ... ... 

Petauke 

Senanga ... 

Seslieke ... 

Solweri ... ... ... 


Inches. 

Normal. 

No. of Days. 

Nil 

0.01 

— 

Nil 

0.10 

— 

Nil 

0.12 

— 

Nil 

0.01 

— 

Nil 

0.04 

— 

Nil 

0.07 

— 

2.49 

0.58 

6 

0.22 

0.21 

3 

Nil 

Nil 

— 

0.01 

Nil 

1 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

. — 

— 

Nil 

— 

_ 

Nil 

— 

— 

Nil 

— 

— 

Nil 


— . 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— ■ 

Nil 

— 

— . 

Nil 

' „ 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 


Nil 

— 

— 

Nil 


_ 

Nil 

— 

— 

Nil 

— 

— 

Nil 


' — 

Nil 



Nil 


' -«««. 
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Southern Rhodesia Veterinary 
Report 

JULY, 1938. 

DISEASES. 

No fresh outbreaks of scheduled diseases. 

TTJBEECULIN TEST. 

Seventeen bulls were tested upon importation with 
negative results. 

MALLEIN TEST. 

Forty-five horses and 21 mules were tested upon entry. 
No reactions. 

IMPORTATIONS. 

From Union of South Africa. — Bulls 17, horses 45, mules 
21, sheep 335, pigs 5. 

From Bechuanaland Protectorate. — Sheep 988. 

EXPORTATIONS. 

To Union of South xkfrica. — Oxen 394, cows 20, horses 2, 

To Northern Rhodesia. — Cows 8. 

To Portuguese Ea>st Africa. — Oxen 95. 

EXPORTATIONS.— MISCELLANEOUS. 

To United Kingdom. — Chilled beef quarters, 6,650; 
frozen boned beef quarters, 1,689; kidneys, 233 lbs. ; tongues, 
167 lbs. ; livers, 792 lbs. ; hearts, 102 lbs. ; tails, 71 lbs. ; skirts, 
62 lbs. ; shanks, 76 lbs. 

To Northern Rhodesia (in Cold Storage).— Pig carcases, 


49. 
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To Congo Beige (in Cold Storage). — Beef carcases, 2,315; 
mutton carcases, 51; veal carcases, 28; salted boneless beet, 
7,604 lbs.; skirts beef, 55 lbs.; chickens, 218^ lbs. 

Meat Products. — From Liebig’s Factory — 

To Union of Soxith Africa. — Corned beef, 31,064 lbs.; 
beef fat, 24,000 lbs. ; tongues, 6 lbs. ; rolled beef, 3 lbs. 

To United Kingdom. — Meat extract, 24,127 lbs. ; beef 
powder, 69,798J lbs. 

To Portuguese East Africa. — Beef fat, 25,000 lbs. 

B. A. Mthill, 

Acting Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA. 

Locust Invasion, 1932-38. 


Monthly Report No. 69. August, 1938. 


With the advent of warmer weather from the middle of 
the month onwards, greater activity has been displayed by 
wing swarms of the Red Locust (Nomadacris sej)temfasciata, 
Serv.). 

Several swarms described as medium to large have been 
reported. Flying swarms have been reported from the 
districts of Lomagundi, Salisbury, Inyanga, Makoni, ITmtali 
and Melsetter in Mashonaland. No reports have been received 
from Matabeleland. 

Great variability has been observed in the direction of 
flight. 

J. K. Choeley, 

Acting Chief Entimologist. 
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Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor^ Department of Agriculture, Salisbury, Correspon- 
dence regarding advertisements should he addressed: — The 
Art Printing Works, Ltd,, Box 431, Salisbury, 


Last Chance for Destruction of Maize Stalks.— Those maize 
growers \t1io have not already done so should clean up their 
maize lands and vicinity as early as possible, and suitably 
dispose of the old stalks to prevent emergence of stalk-borer 
moths. The first moths are expected to emerge before the 
end of the mouth, and the peak of emergence is likely to occur 
early in December. 

Shelling dumps should by now have been taken care of 
by composting, burning, or other suitable methods. 

‘^Cleanliness Aids Insect Control.’’ 


Do You Bead or Write Them?— The “ Farmers’ Wants 
advertisements printed in our advertising pages are pxiblished 
at very low charges, because the more there are the more they 
are likely to attract attention. Do you read them? 
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The Government Game Beserve, Wankie.-— As will be seen 
from tlie accompanying sketch plan o£ the Wankie (lame 
Reserve, some 200 miles of road are now completed and further 
development is taking place. Steady progress is also being 
made in developing extended water supplies, f^ntil a few 
j^ears ago much of the game had to scatter towards the end of 
the dry season in search of water, but this has changed since 
boreholes and small dams have been provided. The number 
of game which can iiow^ be seen by visitors is increasing and 
the variety of game encountered is a surprise to all. During 
a visit to this Reserve in September the Minister of Agricul- 
ture and Lands, accompanied by the Secretary and the (Jonser- 
vator of Lorests, saw not less than 389 head of game, com- 
prising 16 different species, including buffalo, eland, elephant, 
giraffe, koodoo, ostrich, roan, sable, wildebeest, zebra, lion 
and jackal. This was all seen during a motor journey of 170 
miles in the Reserve. The following morning Major H. G. 
Mundy saw 44 head of game of seven varieties during a short 
motor trip of ten miles. 

Jfo charge is made on entering the Reserve, nor for the 
use of rest huts, bedding, or the vservices of guides, etc. 
Yisitors are the guests of the Southern Rhodesia Government 
and are expected to adhere strictly to the regulations laid down 
in the Government Notice No. 677 of 1934 and to the rules 
•drafted by the authorities. 

The regulations laid down in Government Notice No. 677, 
w^hieh particularly refer to casual visitors, are as follows : — 

No person, other than a Government official in the exer- 
cise of his duties, shall, within a Resjerve — 

(a) encamp or reside; 

(5) cut, destroy or remove any trees, shrubs, fruits or 
other vegetation or products of such reserve ; 

(c) light or kindle grass or other vegetation ; 

(d) carry or use firearms or other lethal weapons ; 

(e) use poison, nets, springs, gins, traps^ snares or other 
contrivances for capturing dr destroying birds and 

■ .aniinhls. 
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Yisitors requiring* to spend tlie iiiglit ai either 81iumba 
or Deteeina Rest Camps should advise the Game Warden and 
take a native guide with them. No bedding* ivS provided at 
these two camps and may not be taken from the inain rest 
camp, where only a limited amount is available. 

All visitors should take a native gmide, if eonvenient ; if 
not, they must report to the Game Warden, declare firearms, 
if any, and report to the gate attendant on leaving the Reserve. 

Yisitors must travel only by car, or obtain special per- 
mission from the Game Warden before using open lorries or 
other forms of transport, Avalk after game, or use hidevS for 
photography. 

Persons must not leave their cars while in sight of game, 
and are retpiested PLEASE NOT to speed up Avhen game 
attempts to cross the road. Sjfeed not to ewceed 25 wiles per 
hour at any tivie, and keep on the roads. 

All cars must be in the rest camp before one hour after 
sunset, and may not leave earlier than one hour before sunrise. 

Yisitors are requested NOT to picnic wdthin half a mile 
of windmills or dams. 

Please sign the visitors’ book, either at the main rest 
camp or at the entrance gate. 

The Game Warden will be obliged if visitors will mark 
on one of the lists supplied the numbers of the various animals 
seen, the distance travelled, and the date, and hand the list 
to the gate attendant or guide on leaving the Reserve. 


The Rothamsted Experimental Station Report 1937, pp. 225. 
Price 2s. 6d. Obtainable from the Secretary. — Farmers and 
their technical advisers will find a great deal of useful infor- 
mation on crop production and the use of fertilisers in the 
present issue of the Rothamsted Report covering the activities 
of the Station dtxring 1937. 

The volume contains the full data relating to the 
numerous field experiments carried out at Rothamsted and 
many outside centres, and also valuable summaries of groups 
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of experiments dealing witk special subjects. Altliougli farm- 
yard manure is by far our most important spil improver, its 
effects bave not been measured nearly so frequently as those 
of artificials. All the available experiments with dung have 
been collected in the present report. They bring out its direct 
effect on potatoes, sugar beet and kale and its residual action 
on the following crops of cereals. An important point illus- 
trated is the effect of the presence of dung on the action of 
artificial fertilisers. A further section sets out the main results 
of lOT fertiliser experiments on sugar beet carried out during 
the past four seasons on a imiform plan in all the important 
beet growing districts. Salt, one of the oldest of manures, 
has recently been carefully studied in its effects on sugar beet 
and mangolds. Its action has usualty been very favourable 
on these crops and evidence on this point is collected from a 
number of centres. Under the present regulations for the sale 
of potatoes the size of the tubers is of considerable importance, 
and a review^ of the effects of manures on the proportion of 
ware potatoes is given. Liming experiments are also reported 
which show that in certain soils the effect of eA^en a light 
application of chalk can persist throughout a long rotation. 

A full account of the laboratory work is given, supple- 
mented by abstracts of recent papers. In the Chemical 
Department the numerous field experiments have provided 
material for the study of analytical methods for estimating 
the nianurial requirements of soils, and particular attention 
is being devoted to rapid methods of soil analysis. Perhaps 
one of the most interesting aspects of the biological work is 
the vStudy of strains of the nodule organisms of leguminous 
plants. Some of these strains instead of being beneficial have 
been shown to be actually parasitic and in addition they are so 
aggressive that they can displace many of the strains that show 
the usual beneficial action on the plant. Fortunately certain 
strains have been discovered that are both beneficial and also 
capable of competing with the worthless strains. 

The report contains a summary of twenty years ^ work in 
the Department of Plant Pathology in which the contribu- 
tions relating to the study of wart disease of potatoes., take-all 
disease of wheat and the group of virus diseases are set out 
with full references. * 
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Rosette Disease of Tobacco 


FIELD OBSEBV actions AND SUGaESTIONS FOR 
CONTROL. 


By O. M. WiCKEJfs, lately Plant Patliologist, Tobacco 
Researcb Station, Trelawney, 


In tlie Marcli, 1938, issue of tliis Joumal{^) I briefly 
described a new disease of tobacco, generally known amongst 
growers as “Curly top/^ that in recent seasons bas appeared 
in Soutbern Rbodesia and bas locally caused considerable 
financial loss. Tbe name “Curly top,’’ altbougb it describes 
well tbe general appearance of affected plants, is unfor- 
tunately rather too similar to “Leaf curl” (or “Curly leaf” 
as it is often called in Rhodesia), which is a quite divStinct 
disease. For this and other reasons wMch need not be 
discussed here, I have named the new disease “Rosette.” The 
general adoption of this name for tbe new disease under con- 
sideration would avoid confusion with “Leaf curl,” and is to 
be most strongly recommended. 

Since tbe publication of tbe article referred to above, 
Rosette divsease has been studied in tbe field and further trans- 
mission experiments have been carried out. The results of the 
latter leave no reasonable doubt that the disease is caused by 
a virus that is carried from plant to plant by aphids^ (“green- 
fly”). All attempts to transmit the disease mechanically, as 
tobacco mosaic is so readily spread, have failed. For all 
practical purposes it seems safe to assume that in tbe field 
aphids are the only agency by which Rosette can be carried 
from one plant to another. 

Field Observations.— The occurrence of Rosette disease at 
the Tobacco Research Station provided an opportunity for 
detailed observations to be made on its distribution and rate 
of spread in the experimental fields of tobacco. 

*This species has been provisionally identihecl as M)/zhb penicae^ Sulz., a 
very common cosmopolitan species with an enormous number of host 
plants. Authoritative confirmation is still awaited. 
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Two phases of infection in the field can he readily distin- 
guished : a localised phase, in which small distinct groups of 
affected plants are scattered here and there over the lands, and 
an epidemic phase in which the disease becomes generally 
distributed. Only the localised phase was observed at the 
Research Station; the destructive epidemic phase has been 
observed in the Trelawney and TImvukwes districts, and seems 
much more likely to occur in relatively late planted lands. 

The source of initial infections in the tobacco lands must 
remain for the time being a matter for conjecture. 
Presumably, if the hypothesis of origin of the disease de novo 
within the plant he excluded, they arise as a result of 
migration into the tobacco of infective aphids from some wild 
or garden host, or from infected standover tobacco. The 
latter possibility does not seem very likely since, as a result 
of legislation aimed at the control of leaf curl disease, 
volunteer tobacco plants ai'e now rarely seen in Ehodesia in 
tlie late winter months. It seems at present most probable 
that some wild or garden plant harbours the virus over the 
winter, and that it is from these that aphids pick up 
the virus and can then infect tobacco in the following season. 
Knowledge of the means of survival of the virus over the 
winter months is at present entirely lacking. 

From these initial scattered centres of infection the 
disease spreads as a rule rather slowly — too slowly to do much 
damage. The most extensive spread from such a centre at 
the Research Station was in a plot of a spacing trial, with 
rows wide apart and the plants very close together within the 
row. In this plot, on 24tli January, 19 plants showed 
symptoms of the disease, and from all other plots in the field 
the disease was absent. x\t this time wingless aphids were 
numerous in the affected plot, and a very few winged forms 
were seen. On 15th February 60 plants in this plot were 
affected, the spread being much more extensive along the rows 
than across them. On this latter date IT plants, wddely 
scattered over other plots in the same field, were also affected. 
One plot, adjoining the one with many diseased plants, 
accounted for five of these; the remaining 12 occurred singly 
in 12 different plots. By this time winged aphids were more 
common, and it is reasonable to sxiggest that these were 
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resjDonsible for the iieiv scattered centres of infection. Luckily 
all the tobacco on the Station was then so Auell developed as 
to have reached^ or very nearly reached, the reaping stage, 
and it was then too late for any widespread infection that may 
well liave occurred to do any material damage to the cuiTent 
crop. 

Eeports from growlers indicate that the disease in its 
localised phase was common in most of the tobacco growing 
areas of Southern Ehodesia. Except for one instance where 
the disease assumed epidemic form in a fairly early planted 
land, all cases of severe epidemics were in late planted tobacco. 

In the light of the observations made, it seems safe to 
assume that the localised phase of the disease arises as a result 
of wingless aphids, members of colonies developed on the 
initially rosetted plants, crawling to adjacent plants and 
infecting them in turn. In the early part of the season the 
tendency at the Eesearch Station was for the production of 
almost exclusively wingless forms, and this undoubtedly was 
at least partly responsible for the restriction of the disease to 
rather small scattered areas. Later, more winged individuals 
were formed, and, presumably in consequence, numbers of 
fresh potential centres of infection occurred. It is suggested 
that the epidemic form of the disease arises from a widespread 
dissemination of winged infective aphids from colonies 
developed on rosetted plants — hence the commonly experienced 
higher incidence of Eosette in later plantings. 

While the small amount of damage caused by the disease 
at the Eesearch Station was due largely to the absence of 
appreciable numbers of winged aphids until all the tobacco 
was at least almost fully grown, another factor operated in 
restricting aphid development and therefore probably also 
extension of disease. Wherever aphids were present on the 
tobacco, Syrphid flies (Hover flies) of undetermined species 
were also much in evidence. Larvae of these flies were 
frequently observed in the act of devouring aphids, and both 
on caged plants and on observational plants in the field a 
single larva was found capable of completely clearing a plant 
of its established aphid colony within a very few days. 
Throughout the observational period one or more Syrphid 
larvae could be found on many of the plants that carried 
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establislied apHd colonies. Further, in the infested areas, 
many of the rosetted plants were found to be entirely free of 
aphids. On such plants Syrphid larvae or puparia were 
invariably found. But for the operation of this natural con- 
trolling factor it is probable that considerably more damage 
would have been done. 

The present available knowledge of the nature, occur- 
rence, distribution and spread of tobacco Eosette may be 
summarised as follows : — 

1. The disease is caused by a virus that is transmitted 
from plant to plant by aphids (greenfly). Attempts to 
transmit it mechanically have all failed, so that, unlike 
tobacco mosaic, spread of Eosette by handling is most 
unlikely. 

2. As far as I have been able to determine, the disease 
is not known in any other country. It was first recorded in 
Southern Ehodesia in season 1936-37, when in exceptionally 
late planted tobacco on one or two farms in the TJmvukwes 
area it reached epidemic proportions. In the following 
season, aphid infestation was unusually severe, and Rosette 
disease was recorded from most of the tobacco growing 
districts. In most cases the damage recorded was slight. 
With one exception, all recorded cases of severe damage were 
in later plantings. 

3. The means by which the virus survives the winter is 
as yet quite unknown. The method of over- wintering may 
well have a very important bearing on control, and in this 
connection investigation of the natural liost range of the virus 
is urgently required. 

4. From the scattered initial infections in tobacco, the 
disease spreads to adjacent plants probably through the 
agency of wingless aphids from colonies established on the 
first rosetted plants. In this way the localised phase of the 
disease is set up. At the Research Station, and probably also 
elsewhere, the larvae of an undetermined Syrphid fly are 
believed to have considerably checked multiplication of the 
aphid vectors and hence also spread of the disease. 
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5. The epidemic phase seems to be dependent on the 
developineiit ol winged forms of the aphid vector among the 
colonies prodnced on diseased plants, which by their flight 
from plant to plant cause a general and widespread dissemina- 
tion of the disease. 

The Future Outlook.— It is, unfortunately, quite impos- 
sible, in the present state of our knowledge, to predict what 
will be the future course of tobacco Rosette. Its future 
severity will depend largely on three quite unpredictable 
factors: the extent of survival of the virus over the winter, 
the degree of opportunity of its early transmission to the new 
tobacco crop, and the amount of infestation and activity of 
the aphid vector in the tobacco crop. Many, no doubt, will 
consider the uiiusuallT heavy aphid infestation of last season 
a purely seasonal eftect unlikely to be repeated, except very 
occasionally. But there are no grounds whatever for such a 
comforting belief. There is at present apparent no good 
reason why tlie disease should not become more and more 
widespread and destructive over a siiceesvsion of seavsons, 
unless every effort ivS made to check it. It would be folly at 
the present time to consider tobacco Rosette as other than a 
real and serious menace to the tobacco growing industry, and 
the following recommendations for controlling the disease 
should be assiduously practised by every grower. 

Eecommendations for Control.—* 1. In Seed-beds, — 8o far, 
no records have been received of the presence of Rosette in 
seed-beds before planting out. HevertlielevSB, transmission 
expeilments have proved that seedlings are very susceptible, 
and the beds should be carefully examined at frequent inter- 
vals for aphids and for rosetted plants. It the former only 
are present, the infested beds should at once be sprayml with 
a nicotine sulphate spray or other nicotine preparation, and 
an even more careful watch kept for the appearance of 
Rosette. If the latter he present also, it would probably be 
most satisfactory, if the bed can be spared, to destroy every 
seedling and every aphid in the bed at once. If the bed 
cannot readily be spared, the following procedure, if care- 
fully and thoroughly carried out, might eradicate the disease. 

All rosetted seedlings should be carefully removed, taking 
great care tliat any greenfly on them are not shaken off, and 




\"oung tobacco seedling experimentally infected with tlie virus of Rosette 
disease. Note leaf distortion, and the extreme stunting of the 
youngest leaf. 
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with their aphid colonies at once destroyed. The remaining 
seedlings should then be sprayed with a nicotine preparation. 
At frequent intervals thereafter very thorough inspections of 
the bed must be made, and roguing out of fresh infected 
seedlings with their aphid colonies and further nicotine spray- 
ings applied as necessary. 

In order to facilitate the detection of rosetted plants in 
seed-beds, a photograph is given of a young experimentally 
diseased seedling. 

2. In the Lands , — At this point it may be emphasised . 
that the impression held by some growers, that rosetted plants 
can grow out of the disease, is entirely erroneous. It is true 
that, after remaining in the rosette stage for some time, the 
infected plant usually resumes some sort of growth, but 
invariably the later formed leaves are extremely small and 
distorted. Except for any leaves worth curing that may have 
developed before the plant becomes infected, a rosetted plant 
is utterly valueless and incurable. There can therefore be 
no justification for leaving, in seed-bedvS or in lands, plants 
rosetted at such an early stage of growth that they do not 
bear, and never can bear, leaves of commercial value. 

In the early stages of growth in the lands, therefore, 
frequent inspections and roguings should be made as 
advocated for seed-beds, in order to check as far as possible 
general dissemination of the disease. As before, care should 
be taken not to scatter the aphid populations on the rogued 
out plants — as far as possible the greenfly should be destroyed 
as well. 

When the plants have reached the stage of bearing 
reapable leavevS, roguing may well cease, so long as it is judged 
that the late infections do not constitute a source of danger 
to other later planted crops near by. If late infections are 
relatively few, winged greenfly are at all common, and there 
are promising later planted lands on the farm, then continua- 
tion of roguing wDuld probably be well worth while. But 
when all crops have reached the stage at which infection can 
cause little material loss, further roguing can result in ho 
financial benefit as far as the citrrent season^s crop is con- 
cerned. (It should be borne in mind that it might be found 
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to exert a powerful effect on the severity of disease in tlie 
following season, but unless and until evidence be obtained 
that this be more than a theoretical possibility, advocation of 
rogiiing involving the sacrifice of valuable leaf is hardly 
justifiable on this score alone.) 

This is not to say that the presence of disease in plants 
bearing reapable leaves should be altogether disregarded. All 
that I have suggested is that there is at present no need for 
the sacrifice of valuable leaf unless the circumstances are such 
that other valuable crops are threatened. As soon as possible 
after leaves of any value have been reaped, the infected plants 
should, if time permits, be removed and destroyed. If, owing 
to pressure of reaping operations, this cannot he done at once, 
all old stalks should he uprooted from any land, in which 
Rosette has occurred, as soon as possible after reaping has 
finished. 

There remains to consider the possibility of controlling 
the aphid vector in the lands. Unfortunately my experiments 
with spraying in the field have led me to the conclusion that, 
on most farms at any rate, large scale spraying operations of 
sufficient thoroughness effectively to control general and severe 
aphid infestation are at present impracticable. Unfortunately 
also large scale dusting, otherwise a reasonably practical 
proposition, seems to be ruled out on the score of the hitherto 
very high cost of nicotine dusts in Southern Rhodesia. The 
method is, however, perhaps worthy of trial. But spraying, 
if difficulties of water supply and carrying are not too great, 
or otherwise dusting of small areas of local infestation, \vould 
be well worth trying immediately after removal of rosetted 
plants, as suggesited for seed-beds. 

Deliberately I have refrained from making suggestions 
as to types and strengths of nicotine applications for greenfly 
control, times and methodvS of application, and so on. With 
regard to such details the Entomological Branch is much more 
qualified to advise, and to them accordingly I leave the task. 

I have already mentioned that serious epidemic outbreaks 
seem more likely to occur in late planted lands. Where Rosette 
disease is present in the earlier plantings, and more particu- 
larly in districts where epidemics have previously occurred, 
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tlie grower takes a considerable risk in spending time and 
money on an exceptionally late planting. Under suck circum- 
stances ke would be better advised to devote kis time and 
energies to getting tke most out of wkat is already planted. 

It is ail too easy for a Plant Patkologist, in making 
recommendations for control of a disease, to fall into tke error 
of putting forward impracticable counsels of perfection. A 
common effect of tkis is complete disregard by growers of all 
tke suggestions made, including tkose tkat are tkorougkly 
practical. Witk tkis in mind, I kave restricted my recom- 
mendations to operations tkat I know to be practicable for any 
grower witk sufficient available labour and a determination 
to keep tkis new disease witkin bounds skould it tkreaten 
again. If any grower, tkrougk leaving in seed-beds or in 
lands useless rosetted plants, suffers financial loss from later 
spread of tke disease, ke can kave only kimself to blame. 

EEPERENCE. 

(MWickens, 0. M. — A new and serious disease of Tobacco in Southern Rho- 
desia, Preliminary note. Bhocl. Agric. Jourii, XXXV., 3 March, 
1938. 
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Cost of fattening Bullocks of 
various ages in Matabeleland. 


By A. E. IloMY^sr and C. A. Murhay* 


G-eneraL— Broadly speaking* tliere is a market in the 
United Kingdom for most grades of chilled beef and it is a 
matter of much practical importance to determine what 
(juality of chilled beef will in the long* run yield the largest 
nett return to the producer in this Colony. The problem in 
its various aspects has been under investigation at the llhodes 
Matopo Estate for the last four years and certain of the tenta- 
tive cruiclusions we have arrived at are summarised in this 
article. 

The natural veld is the cheapest feed available, but 
experience has shown that cattle in this Colony raised on grass 
alone do not get fat enough to reach the standard of quality 
(i^lu^h) required in the Letter grades of chilled beef until over 
the <lesired age for cliilling. It has been found essential to 
supplement the natural grazing at certain stages of the 
animars growth, and at certain periods of the year. It lias 
InMrome, therefore, a matter of great practical importance, 
es})ecially in Matabeleland, where the Imlk of the exporl cattle 
is found, to find out the minimum amount of supplementary 
feeding which will produce a satisfactory carcase for export 
and maintain at the same time such a balance between the 
quality of the product and the cost of production as will return 
the largest nett revenue to the producer. 

It is hardly necessary to emphasise that in searching for 
this information there are many related problems to be solved. 
It is necessary, for instance, to find out what the primary 
deficiencies in the natural pastures are, how these can be most 
cheaply made good and at what periods of the animars life 
the asBistance is most effective. These problems are under 
investigation now, but in this article we have summarised only 
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tlie infonnation which has been obtained during the last four 
rears on the total amount of supplementary feed necessary to 
produce market bullocks of different ages and qualities* 

The important question of the possibility of improving 
the natural pasture, or the use of cultivated pastures, has not 
been touched on here, chiefly because the use of supplementary 
feed is an easier line of attack in the parts of the country con- 
cerned and also because we require more information on the 
management and reaction of natural pastures before one can 
draw definite conclusions as to their proper treatment. 

History of the Export of Chilled Beef from Southern Rhodesia. 
— The earliest consignments of chilled beef exported from this 
Colony consisted of prime five to six years old oxen, mostly 
from the low veld, fattened entirely on the natural grazing. 
It was felt from the start, however, that not only was this 
type of bullock too old for a discriminating market but also 
that it was not an economic proposition to keep cattle to such 
ail age before sale. An early development in the production 
of export steers was therefore to take 4|- and 5|- year old 
cattle, a year or so younger than the first type, which were 
sufficiently heavy for the purpose and fatten these for a period 
of two to four months previous to export. These four and five 
year old fattened bullocks sold well, but Murray (Bulletin 
]!fo. 989 of the Department of Agriculture) soon showed, how- 
ever, that hy feeding a small quantity of a protein supple- 
ment in the winter months to the young stock in addition 
to the natural grazing it was possible to reduce this age from 
4|-5| years to 3-31- years without any loss of weight on the 
carcase. The 3-3|- year chiller then became the accepted 
standard of excellence for the ordinary run of chilled beef 
exported. 

It is possible, however, to go further and to produce 
marketable steers at 1| and 2| years by using sufficient supple- 
mentary feed. Meat at this stage is more tender than that 
of older cattle of equal quality and normally sells for a higher 
price overseas. Consequently it was decided to determine 
whether the extra price realised on this younger type of beef 
would compensate for the extra cost involved in its production. 

Plan of the Experiment.— Fattened steers of these younger 
ages are not produced in the Colony on a commercial basis 
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at present. There was coiiseqiieiitlr no local experience to 
guide ns as to the (|xiantity of feed necessary to produce tlie 
types of bullocks required. A general theoretic weight curve 
which the animal could be expected to follow so as to make 
the desired weights at the devsired ages was therefore drawn 
np. An estimate was then made of the amounts of feed at 
the different times of the year w^hicli would be necessary to 
secure the increases in weight shown on this curve. The 
animals selected were fed accordingly and adjustments mad(x 
in the amount of feed as the experiment progressed, whernnu^r 
the rate of growth fell below the desired increases. In 
practice the rations work out satisfactorily, but it will be 
noted later that to ensure the continuous rate of gain in live 
weight necessary, comparatively little use could be made of 
the natural grazing for the 2}^ year old steers and still less 
for the 1| year old baby beeves. An account of the treatment 
of the various groups of steers is given in the following 
sections of this article. The data in regard to the 3| and 
4J-5| year old steers have already been published in Bepart- 
inental bulletins, though not from the aspect here considered. 

The bullocks in all the various lots were fed as far as 
possible to the same degree of finish, until from inspect- 
tion on the hoof it was considered that they would grade a 
good average ‘ImperiaT — the highest grade of the chilled 
beef exported at the time. The carcase tests showed that the 
baby beeves were fed to a rather higher finish than the other 
three lots which were very comparable. All the cattle were 
slaughtered and exported through the Rhodesian Ex]>ort & 
Cold Storage Co., Bulawwo. 

The breeding of the different lots of bullocks wjis iioi; 
altogether similar but is in keeping with the general practice 
in the Colony to bring on “improved cattle’^ more rapidly 
than “ranching stock.’* In all cases the vsires were well bred 
bulls of the imported beef breeds. The dams of the two older 
groups of bullocks w^ere, however, of the crossbred or Grade 
Africander type, while those of the two younger groups were 
generally high grade , cows of the imported beef breeds. It 
is considered, however, that in the case of these experiments 
differences in the plant of nutrition were of tidxtch greater 
importance than differences in breed or type. 
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RESULTS, 

Group 1. Marketed at 5 years (4|-5|) of Age.-— The data for 
this plane of feeding is taken from Bulletins Ifos. 1024, 1053 
and 1062 of the Department of Agriculture. The steers con- 
cerned were good grade ranch bred steers 4^-5|- years of age 
in medium condition and weighing somewhat under 1,000 lbs. 
liveweight when put into the fattening pens. These bullocks 
represent the typical good ranch product of the Goloii}^ at the 
present stage and were actually purchased from ranching' 
companies. Thej^ did not carry sufficient flesh to kill as 
chillers when put into the pens and were fattened on various 
commercial rations in two-three months. Previous to the time 
thej' were put into the fattening pens neither they nor their 
dams had ever received any feed other than the natural 
grazing. 

Group 2. Market at 3| Years.— The data for this group of 
steers has been taken from Bulletins Fos. 989 and 1030 of the 
Department of Agriculture. These cattle were Grade Short- 
horn or Herefords purchased as weaners (young yearlings) 
from ranches or extensive cattle farmers, and carried through 
two winters at the Government Experimental Earm, Bula- 
wayo, on veld grazing with some supplementary protein feed 
during the winter months. The actual rations used were 
either peanut cake 1-1|- lbs. or 4-6 lbs, cowpea hay, or 1 lb. 
peanut cake plus 1-3 lbs. maize meal plus 2-5 lbs. silage per 
day. The cattle were fed these rations for a period of from 
5-6 months each winter. During the summer they had veld 
grazing only, which was not limited. This grazing, as in 
other cases, was mostly on granite sand veld. They were 
ready for fattening at years of age and were fattened off 
on ordinary commercial rations in a period of somewhat less 
than three months. 

This plane of feeding is easily attainable by any cattle 
farmer who can grow* or purchase a protein supplement. The 
usual plan in the southern end of the Colony is for the feeder 
to grow at least the necessary legume hay and silage required 
for winter maintenance and fattening, and purchase the neces- 
sary concentrate, commonly maize, inyouti or kaffir corn. 
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Croup 3. Marketed at 2| years. — Is ine liigh Grade Aberdeen 
AngiiB and 10 Sliortboni steers in two separate lots were used 
for tliis g‘roup. Botb groxips of steers were purclxased at tbe 
conmieneenient of 1936 as weaners approximately one year 
old. Both lots were on veld grazing only from IStb. February 
to 8tb June, 1936, a period of approximately four months. 
From 9tli June until lltb August, a period of two months, 
they were fed a small concentrate ration of 2-3 lbs. per head 
per day plus 2-3 lbs. of silage in addition to the grazing. 
From then on they were brought in and fed in pens, the con- 
centrate ration being gradually increased to 6 lbs. per head 
per day. Supplementary feeding terminated at the end of 
November, i.e., after three months. 

From the 1st December, 1936, until early March, 1937, 
i.e., for three months, the bullocks had veld grazing only. 
For one month they were then fed an average supplementary 
ration of 3.8 lbs. of concentrates per head per day in addition 
to the grazing. They were then brought into the pens and 
fattened for a period of five months, i.e., from early April 
until early September. 

The concentrate ration throughoxit contained either 
peanut meal or peanut meal and meat meal as a protein 
supplement. The various supplements used are given in 
Table 2. 

From the time that these (‘ulves were weaned until they 
were brought into the pens for fattening, the veld grazing, 
when unsupplemented, was sufficiently nutritious to maintain 
the desired rate of growth for only four months in 1936 and 
three months in the summer of 1937. At the end of these 
comparatively short periods it was necessary to supplement 
fhe grazing with other feeds to keep up the rate of growth 
required. It is possible that by improved veld management 
it will be practicable to considerably extend the productive 
grazing season at a cheaper cost than to use concentrates. This 
is one of the questions that is being investigated at the Pastiu'e 
Stations at Marandellas. 







Carcases of above Bullocks. 


COST OF FATTEXING BULLOCKS IX MATABELELAXD. 855 

The steers were marketed in September, 1937, and were 
then approximately 2^ years of age* The tyj>e of fattened 
steer is illustrated in figure 1. 

Group 4. Marketed as Baby Beef—lS to 19 months of Age.— 

The twelve calves in this experiment w^ere high grade Aber- 
deen Angus calves born in summer of 1936 and run with their 
dams until the following January, when they w'ere weaned at 
an average age of eleven months. Calves of both sexes were 
used — seven steers and five heifers. The heifer carcases were 
at the end slightly superior to the steer carcases. 

During the wdnter of 1936 the cows while suckling the 
calves were fed a maintenance ration of approximately 2 lbs. 
concentrate and 2 lbs. silage per head per day in a paddock 
while grazing. This feeding of the cows lasted for a period 
of approximately five months from June to ■ST ovember. During 
the latter four months of this period — July to jS'ovember — the 
calves were creep fed a small supplementary ration of 1 lb. 
concentrates and 1 lb. silage per head per day so as to increase 
their rate of gain in liveweight. When weaned in January, 
1937, they had veld grazing for a period of two months only. 
After this natural grazing was too low in feeding value to 
maintain the rate of gain in liveweight desired and the 
weaners were fed a supplementary daily ration of approxi- 
mately 4 lbs. of concentrates j>er head per day while grazing 
for a period of one month, or until early in March, 1937. 
They were then penned up and fed until finished, a period of 
170 days. They were readv for sale at the end of September, 
1937. ‘ 

The concentrate rations used throughout contained a 
protein supplement and the rate of feeding was regulated so 
as that the cattle would, it was hoped, reach market weights 
and fihish at approximately 18-19 months of age. 

The baby beeves were not quite as heavy or as young 
when marketed as was planned. The 1937 season was not, how- 
ever, a particularly favourable one at the Matopo Estate and 
sxipplementary feeding was left just too late to produce the 



856 


THE EHODEvSIA AGRICULTURAL JOURNAL. 


full effect desired. The average weight at the time they were 
penned was 516 lbs., which is rather disappointing in view of 
the system of management. 

In a similar experiment, for instance, now in progress 
at the Grassland Station, Marandellas, the aTerage weight of 
29 weaners at this stage was TOO^bs. live weight. The average 
gain of 1.87 lbs. per head per day made at the Matopo Station 
for the six months’ fattening period is, however, considered 
good for this age of bullock. 

The type of these steers is illustrated in figure 2. 

In Tables 1 and 2 have been assembled the data showing 
the gain in weight and weight of meat produced in each lot 
together with (Table 1) the total amount of supplementary 
feed consumed per steer (Table 2). 

It is not possible to give representative dressing per- 
centages of the various lots as the cattle were weighed when 
despatched from this farm but not at the works previous to 
slaughter. The actual percentage figures obtained would 
therefore be considerably lower than if the bullocks had been 
weighed as is usual just before slaughter. 

The dressed weights desired for chilled bullocks under 
our conditions are from 600-650 lbs. The three older lots of 
bullocks all fall within these limits. The baby beeves, though 
better finished than the other lots, were rather under weight 
for commercial purposes from the producer’s and exporter’s 
standpoint. Typical carcasevS of these baby beeves are shown 
in figure 3. , 

The point of most importance to be noted from Table 2 
is the very much greater quantity of supplementary feed 
required per head to produce 1| to 2^ year old bullocks of 
sufficient finish and weight as compared with those at 3|- and 
5 years. 

The actual quantities will vary with the methods of 
feeding, but under the conditions of this experiment it will 
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be seen from Table 3 that tbe cost in supplementary feed alone 
■"^011 tlie basis of tbe production cost used in these calculations, 
varies from 27s. 2d. per 100 lbs. of beef and £6 18s. 4d. per 
bead in tbe case of 1| year olds to 8s. per 100 lbs. of beef and 
£2 12s. lOd. per bead for tbe five year old bullocks. 

To justify the extra feed from an economic standpoint 
it would be necessary for tbe younger bullocks to sell at a very 
much higher price per 100 lbs. of beef than tbe older ones. 

It is extremely difficult to get sale prices which are 
strictly comparable , as the market varies from day to day and 
from hour to hour. 

From our past experience, however, we feel justified in 
assuming that, once the different grades come forward 
regularly in commercial quantities, the difference in price 
between them as compared with the five year old fattened 
bullocks would be baby beef an increase of Id., 2|- years fd., 
3-3^ years -|d. per lb. over the wsale price ruling for five year 
old bullocks of the quality now produced in this Colony. 

With these values in mind a glance at Table 3 will show 
that the cost of the extra food for the two youngest groups is 
out of proportion to the increase in price obtainable. 

For an increase of 8s. 4d. or 6s. 3d. per 100 lbs. in the 
sale value of the beef between 1|- and 2 ^ and 5 years there 
has been an increase in the cost of feed of 19s. and 15s. 4d. 
per 100 lbs. respectively. 

Against the increase in the cost of feed has to be set off 
the saving in time in the producing of the younger bullock, 

3| or 2j- years, and the benefits of a quicker turnover of 
capital. We have insufficient data on the value of these 
savings, but a considerable number of the larger prodiicers 
seem agreed that under conditions where cattle raising is the 
major enterprise on the farm or ranch, the total running costs, 
inclusive of depreciation on equipment and managerial wage, 
but exclusive of interest, should not exceed 7s. 6d. per beast 
per annum under present conditions. This figure would be 
somewhat higher for younger cattle on account of the more 
labour required in feeding and supervision. The interest 
costs are also likely to be higher for the younger cattle on 
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account of tlie liigKer value of tlie breeding stock and the 
more intensive improvements required to do justice to the 
young stock. The management costs which are saved are, 
therefore^ not likely to outweigh the extra feed consumption. 

xis between the and 5 year olds there is, however, a 
good deal to choose. The extra selling price of the younger 
beef more than compensates for the extra feed and the year 
and a half saved is profit. 

Under present conditions the most economic bullock for 
export to produce as a chiller is, therefore, the 3-31- steer, 
provided it is well finished. This summary of the position 
is in keeping with the opinion frequently expressed by the 
practical cattleman and the meat trade that the most profit- 
able Inilloek is the one that, wuthin the age limit, is brought 
to the right weight and finish on the least supplementary feed. 
It must be emphasised, however, that the export trade in 
chilled beef is vstill in the development stage as far as we are 
concerned, and that more data are required in regard to costs 
of feeding in other parts of the country before this statement 
can be accepted as final. 

There is also the reservation that the most pratical 
‘Equality standard’’ in the agricultural areas of Maslionalanrl 
is likely to be higher in other parts of the Colony wheie 
supplementary feed is more expensive to produce. 
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Gain in Lireweitjlit and Weight of Beef Produced- per Steer. 
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*Gold dressed weight. 
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Total Feed 

Table 2. 
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2,090 
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2,090 


Total 

2,068 

125 

400 

59 

68 

2,720 
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537 

2,554 


■^Including feed to cows and calves in creep while suckling. 


Table 3. 

Coiif of Sv [) plevientary Feed Consiimeth 


Group. 

Age when 
marketed. 

Cost 

per Steer. 

Cost per 100 lbs. 
of beef produced. 

1 

5 years 

£2 12 10 

00 

o 

2 

f3| years 

3 2 11 

0 10 0 

3 

21- years 

7 2 2 

1 3 3 

4 

years 

6 18 4 

17 2 


Peed costs at time of these experiments taken at : — 

Concentrates average per lb. (8s. 4d. per 200 lbs.) 
Cowpea hay at 30s per ton. 

Veld hay at 10s. per ton. 

Mai^je silage at 10s. per ton. 







860 


THE RHODESIA AGBICULTTJRAL JODHNAL. 


How to Instal a Simple and 
Efficient Hot Water Supply on 
a Farm. 


By W. A. Welch, Tantallon Farm, Salisbury. 


To liave a constant supply of liot water, wlietlier in tlie 
batlirooin, scullery and laundry, or outside, for dairy and 
other purposes, is an amenity on a farm that many would like 
to possess, and it is with a Tiew' to showing how it may be 
brought about that the following article is written. No 
attempt is made to meet the requirements of town dwellers, 
for whom qualified workmen are available for fitting up a hot 
water supply, although the principles involved in the follow- 
ing instructions, which can be carried out by the average 
'handyman, are exactly the same as for a town "villa"’ or 
a many storied hotel. 

The writer has in mind that the petrol or oil drums so 
readily obtainable in South Africa will form the principal 
item of the installation. If one man has an old vertical 
steam boiler that is still watertight and another prefers to use 
a small boiler fitted at the back of the kitchen stove, the 
substituting of these for the steel drum boiler as herein 
described will make no difference other than tliat of larger 
or smaller heating surface; the pipe constructions will remain 
the same. There are two fundamental principles in hot water 
engineering that have to he borne in mind: (1) Water will 
always rise to its owm level and (2) hot water is lighter than 
cold; the efficient working of a hot water installation is based 
on these two laws. The illustration Fig. 1 shows a tank A. 
and a vent pipe G. Now no matter how intricate the (con- 
nections may be through piping and other drums, the water 
in pipe G. will always stand at the same level as in the 
tank A. The second principle w’-orks as follows: — Let us 
suppose an installation as shown in Fig. 1 is filled with <:*old 
water and a fire is lighted under B. ; as the water in B. 
becomes heated it rises and passes throxigh the pipe E, into 
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tile cjlinder C., an equal amount of water replacing it by 
passing from C. down tlie pipe F. into tlie bottom of the 
boiler. This motion of the water (and it does actually move; 
it is not merely heat radiating through the water) is called the 
"'flow’’ and ‘"return/' and will continue as long as there is a 
fire to heat the water in the boiler. If the fire is allowed to 
go out, the hot water contained in B. and C. is still available 
for use, and 'when drawn off through the pipe H. cold water 
flows through pipe D. into the boiler, but not so as to affect 
the temperature of the water in C. until all the hot water is 
used up. 

Water Supply. — Xow having tried to show the wuy the 
thing 'vi^orks, let us come to the actual installation, and for 
this w’e must start wuth the water sxipply. Some farmers are 
much better off in this respect than others, but for our purpose 
we may put them into three classes : (1) Those 'svlio have a 
suj^ply brought to the house in a pipe line from a reservoir 
at some elevation above the house. These will need to fix a 
ball tap to the cistern A. (2) Those who have a reservoir or 
windmill tank at about the level of the roof of the homestead. 
These need not fit the cistern A., but may connect their supply 
of cold water direct to the bottom of the boiler. If the source 
is at some distance, the piping should be not less than 1 inch 
and fitted wdtli a stop cock and, most important, it must be 
ascertained if there is any means of support for the vent pipe 
G., the top of which must be a foot or more above the highest 
level of water in the reservoir or tank. (3) Those who have to 
fill the cistern A. l)y hand or pump. These should endeavour 
to have as large a cistern as circumstances permit or the 
demand for hot water neec‘ssitates. 

Cold Water Cistern.-— The distance of this from the boiler 
is immaterial and the most convenient spot may be selected 
for it. Its height requires consideration. The higher it is 
placed the faster wdll he the flow of water at the bath and 
other taps; on fhe other hand, it should not he placed so high 
as to create a difficulty in fixing the vent pipe G., the top of 
which must he a little higher than the surface of the water in 
the cistern when filled. It would not he advisable to poise a 
length of piping, say, 10 or 12 feet, on the top of C. without 
some lateral support (see under ""Piping''). It is well to have 
a cover to the cistern to exclude mosquitoes, but it must not 
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be airtiglit. Tlie cistern requires one tlireaded socket at the 
bottom into which the pipe D. is screwed. This pipe may be 
connected directly to the bottom of the boiler or to pipe F. 
In either ease it should be dropped slightly so that it enters 
the boiler or pipe F. from below. This will prevent any heat 
from creeping back to the cistern (see the T connection 



between D. and F. Fig. 1), Those who have a water supply 
at px’essure (class 1) may fix tlieir ball tap through a hole 
punched near the top of the cistern holding it in position by 
means of a back nut and fibre washer. They vshould also fix 
a short length of piping in the same manner to serve as an 
overflow. 

Boiler.— There are two types of drum commonly obtain- 
able. One, either barrel shaped or straight sided, has two 
screwed plugs fixed in one end (Fig. 2), the other type is 
straight sided with the small plug at the end and the large 
one in the centre of the side (Fig. 3). Fsually these plugs 
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are | inch and inch. To make use of these without altera- 
tion they must be fixed as show’n in Figs. 2 and 3 respectiyely. 

In Fig. 2 the flow pipe E. is screwed into the small 
socket and the return pipe F. and the cold supply pipe D. are 
connected to the large socket and an extension piece fitted 
inside the drum as shown by the dotted lines, reaching to 
within about 2 inches of the bottom. The manner of inaking’^ 
the connection of this extension piece is giyen under “Piping' 
and Connections.” 



Pig, 2. Pig. 3, 



Pig. U. Pig. 5. 


The other type of drum must be built in horizontally, 
the “flow” and “return” pipes being connected as shown in 
Fig. 3. A third type for the boiler is shown in Fig. 4. This 
would probably require to have one connection specially 
brazed or welded into the position shown. A drum of the type 
ill Fig. 3 can be adapted as follows First, permanently 
close the large plug at the side ; stand the drum on end with 
the small plug at the top and have another socket welded into 
the position as shown in Fig, 4. The adyantages of using the 
drum vertically as a boiler are referred to tinder the heading 
“Building.” 
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Circulating Cylinder.— For tkis a dnmi of tlie type in Fig. 
3 is bestj the tAvo existing vsockets serving for making the (‘oii- 
nections of pipes E. and Gr. (Fig. 1). Another socket must 
be welded in foi* the connection of pipe F. In erecting* this 
cylinder the height is detenu ined by the boiler B. and the 
cistern A. It iniivst be sufficient^ higher than tlie boiler to 
allow of pipe E. being easily connected , but as much below 
A. as is practicable. In any case the T connection betAveen 
G. and H. must be loAA^er than the bottom of cistern A., the 
loAA^er the better. The closer the cylinder is kept to the boiler 
the better. If the latter is being totally enclosed in briclcAvork 
the cylinder may be enclosed in the same structure, or if the 
kitchen or scullery be handy it may be fixed indoors. It is 
adAUsable not to have it exposed to cold AAund or frost. 

Piping and Connections.— As a general rule | inch piping* 
AAdll suffice, this being the size that fits the small sockets in 
the drums. The large sockets have to be fitted Avith “bxishes,^ ’ 
obtainable from piping suppliers, so as to reduce them to the 
I inch. The piping G. from the T iipAvards need only be 
I inch. If a little extra expense in having larger sockets 
fitted to the drum is no obstable then pipes D., E. and F. can 
AA^ith advantage be 1 inch. The outlet at the top of C., the 
T socket and the hot water draw off pipe H. need not be 
larger than | inch. Presuming that the bathroom and other 
taps are on the ground floor then the T socket should be close 
to the top of C. If the installation is in a storied building 
and the hot water is required on an upper floor then the cistern 
A. and the vent pipe G. mxxst be carried correBpondiiigly 
higher and the T connection taken off at a convenient point. 

In running the pipe line H. to the bath or other poini.s 
for drawing off keep it on a descending line as far as possible 
and only rise again to a point where there is a tap. Use a 
spirit level for this if necessary. The reason for this m that 
air may enter this pipe and it should be higher at both ends 
than the central portion so that air may escape either to the 
vent pipe G. or by one of the taps. Do not have a high spot 
where air may be trapped. 

The length of pipe G. is to be carried slightly higher — 
say, 12 to 24 inches — ^than the level of the water in A. when 
full, and it is advisable to fit a bend at the top pointing in a 
direction that will avoid any person being scalded, as, should 
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the fire under the boiler be too fierce, steam and boiling water 
will gush out of this yent pipe. It should, if possible, be 
kept vertical, but if necessary to run it obliquely at a gable 
end in order to reach a chimney for support, keep it rising as 
sharply as possible. As it is not possible to make every joint 
between A. and B. and B. and 0. with the ordinary screwed 
and socketed joint, one of the joints has to be fitted specially. 
There are fittings made for this purpose called ^hinion 
sockets,’^ but the expense of these can be avoided by making 
a joint, as shown in Fig. 5, at some convenient point between 
the tvro drums to be connected. In addition to the ordinary 
socket a back nut is required. To make this connection work 
back from both drums so as to have two lengths of piping 
meeting true and close. On one length the thread is cut the 
usual length, on the other it is cut long enough to take the 
back nut and the full length of the socket. Screw the back 
nut on first, then the socket until it is back flush with the end 
of the pipe. Bring the ends of the two pipes together and 
screw the socket forward until it is tight home on the short 
thread. The back nut must now be screwed tight up to the 
socket, some packing tow smeared with the jointing compoxxnd 
being first wound round the pipe between the back nut and 
socket. One of these called ‘"running joints” is necessary in 
pipes D., E. and F., and it is advisable to make use of one 
or more of these indoors. It simplifies fixing and taking down 
for alteration, etc. Where possible use “bends” in preference 
to “elboTFs” when making rectangular joints, particularly in 
pipes E. and F. To fit the length of piping inside the drum 
— Fig. 2 — measure the depth of the drum inside and cut ofiE a 
length of piping about 1 inch shorter. Cut thread at one 
end long enough to screw through the reducing bush and to 
project half the length of a socket. Screw the piping into the 
hush, fix the socket on the projecting end then screws the whole 
into the dnim. 

Tools, Etc.~The following tools are necessary, excepting 
in cases where the piping is being cut and screwed to measure- 
ment by pipe merchants: — Hack saw, coarse file, pipe stock 
and die, two pipe wrenches, vice. If a pipe vice is not avail- 
able a leg vice or bench vice will do; an assistant with a pipe 
wrench to grip the pipe that is being screwed can supplement 
the grip of the vice. 
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To those inexperienced in cutting thread on pipi^ig the 
following advice is olfered. If the end of the pipe has not 
been cut off sqxiare, have it square and sliglitly round oft' the 
outer edge with a file. Do not attempt to cut tlic thread the 
full depth at one cut. Pipe dies are adjustuhle and a light 
cut should be made first, and by going over the length of 
thread that is being cut four or five times, adjusting the dies 
to cut a little deeper each time a cleaner thread is cut and 
it is better for the dies. Keep a little oil on the thread whilst 
cutting. It is well to use a jointing compound to ensure a 
water tight joint, failing anything better ordinary oil paini 
will do; red lead is better, or there is a steam jointing eoiu- 
pouncl sold that is good, as it allows of joints being uns(‘rewe<l 
more easily when alterations, etc., may be necessary. 

Building in the Boiler.— The type of drum for the boiler 
that will appeal to most as being simple to fix is the liorizontal 
type (Fig. 3). Where economy of fuel und the abvsence of 
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smolve and ashes are of little account it may be just built on 
; pedestal fire box underneatk and a dwarf 

back. This may be improved upon by raising 
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the chiTimey and also by arching the top over with brickwork 
either wit Ii or withont a (^uTity extending from the fire over 
the top of llie boiler and back io the eliiinney. In whatever 
way it is set do not have any of the pi])es or connections 
exposed to the tire or you will soon have leaking joints. A 
much iietter job is to fix the boiler vertically as vshown on 
sket(*h and ])lan Figs. (1 and 7. This requires a chimney, pre- 
ferably at tile side and built independently so that in the 
event of the l)oiler requiring to be re-set at any time the 
fabric, of the chimney is untouched. Fig. () shows the l)oiler 
ovei* tiie fire box, which is provided with fire-bars for about 
two-thirds in from the front and extends inwards about 9 
inches beyond the boiler; a fine 4 inches wdde by 6|- inches 
(two bricks) high is carried from the back of the fi.re onve 
round tlie boiler and rising gradually vso that it enters the 
( liimney at aliout the level of the top of the boiler. This will 
be found to liaA’e a gi^eater heating efficiency with a lesser 
amount of fuel than a straight through fire under a horizontal 
boiler. The clumney should be 9 inches square inside and, 
in l)uilding, holes should be left at the three places marked 
R. to allow of the fine and bottom of the chimney being 
<1 eared of vSoot or ashes. These ^ksoot doors^^ should be the 
size of half a brick, and when the building is i*ompleted tbey 
should be closed by inserting a. half brick just ^‘pointed*^ with 
mortar — a piece of hoop iron hooked at hotli ends lieing 
inserted under the brick to ta(!iHtate withdrawaL 
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Witch weed and the Labour 
Shortage. 


By B. D. Timson, M.C., Assistant Agricultimsi. 


Farmers in most parts of the maize l)elt report a serious 
shortage of labour, which will naturally react adversely on 
the campaigai against wdtchweed, since hand cnltivation is 
still the most widely used weapon against this parasite. 

It is thought that in some cases vdiere the shortage of 
labour is at its worst that the method of destruction of witivh- 
weej by sprajdng with a dilute solution of sodium ehlorute 
may come into its own in these special circumstances and 
relieve the labour shortage. 

In an article puhlivshed in the January, 1933, issue of this 
journal the writer gave the results of and conclusions drawn 
from a large-scale trial of this method of control carried out 
iji co-operation with Mr. A. (1. McCall on his farm at Olen- 
(lale, and the reader is referred to this for details of the 
pvac'tice. Briefly, the results of this and otlier trials were as 
follows : — 

(1) A per cent, (1 1 lbs. in 10 gallons of water) solution 

of sodium chlorate wlum pro])erly applied in the form of a fine 
spray gave 1 00 per cent, kill, mul none of the parn^ite^ killed 
(jeetv up again from the mine or 

(2) Spraying by the simple system outlined u as more I ban 
twice as rapid as light surfa<‘.e hoeing. By the former method 
the rate of work was 1.08 boy-days per acre, and by the laiter 
method 2.36 boy-days per acre. 

^ (3) Spraying was found to be cheaper than hand culti- 
vation. 

(4) Spraying with sodium chlorate when the infestation 
is severe would cause an undetermined loss in the yield of 
maize owing to the poisoning of the maize plant by" eoxitaei 
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of the spray blown on to the leaves, and by the passing of 
the poison through the junctions between parasites and niaize 
plants into the latter. 

(5j It wuwS found that three boys working one pneumatic 
pump were able to spraj^ a light general infestation at the rate 
7^- acres per 10 hours working day. 

Owing to the capital cost of the spraying apparatus the 
writer has not advised the use of this method in the past, 
except in exceptional circumstances, but if a farmer finds 
himself faced with such a shortage of labour that he cannot 
(‘ontrol the parasite by hand cultivation he is strongly advised 
to give spraying a trial, and face the comsiderable capital cost 
of the necessary outfit rather tlian allow tlie parasites to seed 
dovTi and destroy years of work. The only type of apparatus 
recommended is the pneumatic type knapsack sprayer( of at 
least 6 gallons capacity) rvitli a hand-trigger control. The 
trigger control is considered essential in order to avoid wastage 
of the sodium chlorate. 

h’armers are advised to review their labour position eare- 
fiilly, and if they decide that there is likely to be a serious 
shortage, they should place their orders for the spraying outfits 
at once, since it will probably be found ne<‘essary to obtain 
them from outside the Colony. 

8up])lies of sodium (dilorate should also be ordered at 
once, tuul tlie amount of the latter require<l per acre of a fairly 
sev<‘re general infestation would he between 8 to 6 lbs. per acre, 
per acre. 

A pneiimaiic type of sprayer has been specified above as 
ne(‘essary, but if the ordinary knapsack sprayer can be 
obtained witli a trigger control instead of a turn taj), or if 
it can l)e fitted with trigger control, it would b(^ quite 
satisfactory. 

Fire Hazard.— It is desirable once again to warn tliOvse 
using sodiiim cblorate as a spray that articdes of clothing, 
imduding boots and shoes, sacking and similar organit*. 
materials, wddch betiome soaked in the solution, on drying out 
are very inflammable, and should be thoroughly washed after 
use, to avoid the danger of fire.. 
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Use of Single Draught Animals.— Another method of econo- 
mising hand labour has been repeatedly advised by this 
Deparirvient in the past, but seldom, as far as the writer is 
aware, adopted in this Colony, and that is the use of single 
draright animals (oxen, donkeys or mules) for pulling a light 
eultivator with, cutting points (such as the horizontal duck- 
foot type), for continuing 'with the cultivation of witchweed 
between the row's, after the maize is too high for normal 
methods of cnltivation. 

Nearly every farmer has a few’ quiet old oxen suitable for 
this w-ork and can make single-ox yokes from farm materials 
as first described in the March, 1930, issue of this journal. 
The purchase of a few donkeys will he vastly cheaper than the 
results of leaving wdtelweed to vseed dowm in the land. 

The following is the description of the single-ox yoke 
taken from the note mentioned above WTitten by C. A. Kelsey 
Harvey, and the accompanying illustrations make the matter 
clear. 

‘^There are reproduced herewith three photographvS of a 
single ox yoke made from native timber which has been doing 
effective wmrk on the Tobacco Experiment Station this 
"^%eason. This yoke was devised principally to cultivate closely 
spaced crops such as beans, ground nuts and sunnhemp grown 
for seed. The ordinary type of double cultivator yoke is 
generally too cumbersome when crops are spaced less than 
3 feet apart. It w^as also found useful for cultivating up and 
down the lines of tree plantations on the station, and should 
be valuable for the late cultivatidn of * wutchweed ^ infested 
make crops. 

'^^The yoke is exit from a forked branch of M’sasa or 
^ wood and shaped with an adze to fit the animaPs 

neck. Two ring bolts are inserted 8 inches to 10 inches from 
the top of the yoke, to w^hich are attached the traces made of 
ordinary reims. The two ends of the fork are shaped like 
skeys and are notched to take the strop. The yoke when com- 
pleted is 2 feet 6 inches in length, and w^eighs 12 lbs. when 
the wood has dried out. 

, Captain Moubray, of Ohipoli, Shamva, has for some years 
.,^4|^$t,enaployed, single, donkeys pulling a. light.;; 
^a^^inter-roW''Cultivation;v;;:' 
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Mr. A. W. Lauiie, of Howick Yale, Concession, last year 
snccessfnlly employed tw donkeys driven in tandem for the 
same purpose, harnessed to an ordinary expanding 7-tine 
cultivator. The harness was made from old discarded power 
belting and rope, and the only material he had to purchase 
Avas a box of copper rivets. 

Wide Spacing of Maize.— Another system of planting and 
cultivation which is of great value in economising hand labour 
is by planting maize at a spacing of 6 feet between the rows 
and 9 inches between the plants in the row. 

Such a spacing allows of a section of a spring tooth 
harroAv being used for killing the witchweed between the rows, 
thus greatly reducing the amount of witchweed requiring 
hand-hoeing to the comparatively small quantity growing in 
the rows of maize plants. The harrow is driven up one side 
of the 9 foot interspace as close to the maize as possible, and 
then down the other side. Mr. G. P. Ingram, of Concession, 
has used this system of cultivation with success; hut during 
the past season he changed over to the use of an ordinary 
adjustable 7-tine cultivator fitted with a half “sweep” 
attached to the hindmost inside (left hand) point instead of 
the ordinary tine. The outer edge of this half sweep is easily 
worked closely up against the row of maize, and he finds this 
preferable to the use of the section of spring tooth harroAv 
owing to its being more easily controllable. 

With this spacing (6 feet by 9 inches) the same number 
f>f plants occupy an aisre as with the normal spacing 36 x 18 
inches, and three series of experiments carried out on the 
Agricultural Experiment Station at Salisbury have shown that 
such a spacing gives the same yields of maize as the normal 
spacing of 86 x 18 inches. These trials extended over four 
seasons of varying rainfall. 
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A Cheap Portable Colony 
House for Poultry. 


By G . H. Cooinm, Assistant Poultry OlScer, 


Tlie Colony House described here was first made and 
tevsted out at tlie Matopo Sckool of Agriculture, proving very 
serviceable, practical and cheap. It is now in general use on 
many farms. It is primarily intended for young stock, either 
pullets or cockerels on free range, but may also be used in a 
wire-netting enclosure. With the addition of perches it may 
be used for a few mature stock such as a breeding pen for old 
breeding males on range. 

Construction.— Take two sheets of corrugated galvanised 
iron 10 feet x 2 feet. Bend each sheet at right angles in the 
middle at the 5 foot mark. To do this tap the centre line 
lightly with a cold chisel and hammer to dent it, but not cut 
through. Place one end upon a box, step on the other end 
and advance towards the centre line ; the iron will bend in a 
straight line where dented and may then be pulled into a right 
angled bend with the hands. 

Again 1 foot 6 inches from each end bend each slieet as 
described previously to an angle of approximately 135 degrees. 

Place the two sheets together, allowing one <Mvrnigivli(m 
of one sheet to overlap one corrugation of the other sheet in a 
similar fashion as when using iron for roofing. PavSten the 
two sheets together with a few gutter lH)ltB where the oiu* 
overlaps the other to form one unit. 

With the ends of the sheets on the ground th.e structure 
now has the appearance of a small building with two upright 
sides and a pointed roof. It is 5 feet wide across the open 
ends at the bottom, 4 feet deep, being the width of the two 
sheets of iron, and 4 feet high at the apex. 

Next construct a rectangular framew'-ork 5 feet x 4 feet 
of 2 inch x 2 inch timber, or straight 2 inch diameter gum 
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poles, if available. The two pieces of timber used for the 
4 feet sides should be exit 6 feet in length and allowed to 
])3*oject beyond the framework 1 foot at each end. Along the 
4 feet sides two pieces of No. 10 plain galvanised wire are 
looped across the framework, 16 inches apart, and each twisted 
to tension. Similarly across the 6 feet sides three wires are 
twisted to tension 15 inches apart. Where these wires cross 
in six places they are held together by means of baling wire. 
These cross wires keep the framework securely together and 
serve as supports for the floor of wire netting and the w’^eight 
of the birds. If available, hoop iron stretched and laced across 
the timbers at right angles is better than wire, for it supports 
the netting floor over a greater area. If the timber used has 
a tendency to bend inwards it will be necessary to include two 
pieces of similar timber in the form of a cross in the middle 
of the framework, in which case the centre wdre between the 
two 5 feet sides can he dispensed with. Over this rectangular 
framework attach I inch mesh wire netting stretched tight to 
form the floor of the house. 

Place the floor thus constructed into the cornigated iron 
structure wu'th the four 1 foot timber projections at each corner 
to the open front and back of the house. The 5 feet sides of 
the floor will be in a line with the edges of the iron structure 
both front and back. Eaise the fl.oor 6 inches from the ground 
level and fasten into position by means of screws with washers 
tbrougli tlxe corrugated iron sides. The 1 foot timber pro- 
jections at each corner serve as, handles for transporting the 
house. 

Along ea(*h edge of the. corrugated iron sides both front 
and back from floor level to the aj)ex attach pieces of 1 inch 
X 1 inch timber by means of screws tbrougli the iron. 

Cut I inch mesh wire netting to fit the open front and 
l)ack and attach one piece to one end by means of staples in 
the floor frame wurk and the light timber around the edge of 
the iron. This end, which will be the back of the house, may 
now be thatched over the wire netting to within 9 inches of 
the apex ; or, if desired, the netting may be dispensed witb and 
flat or corrugated iron attached instead, leaving a small 
triangular opening at the apex 9 inches deep for ventilation 
purposes. This triangular opening must be covered with 
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I incli inesli wire netting to prevent chickens getting out or 
verinin getting in. The fiat iron back makes a stronger and 
more permanent structure. 

Oh the front two pieces of light plank such as 3 inch 
ceiling hoard are nailed to the floor framework and the timber 
on the sloping sides near the top, 2 feet apart, to form a door- 
way in the centre. The open spaces on either side and above 
the doorway are covered with ^ inch wire mesh netting. 

A light door is made to fit the gateway, covered with the 
netting and fastened in position with hinges and fastener. 
Butt hinges similar to those purchased can easily be made 
from odd pieces of flat galvanised iron and a wire nail. 

In the door itself another sliding trap door may he made, 
if desired, large enough only for birds to go in and out. This 
is useful when mature birds are kept in these houses, for the 
nest boxes can be put inside during the day time. If the door 
is fitted with a padlock the eggs are kept safe until collected. 

The open spaces 6 inches deep in the front and hack 
between the floor and ground level are closed by nailing strips 
of flat galvanised iron to the floor framework. This is neces- 
sary to prevent vermin from getting at the legs and feet of the 
birds from \inderneath the netting floor. 

’Dfses.—The Colony House is now complete and will hold 
20 mature light breed pullets or 50 at two months of age. It 
is all that is required in the, way of housing during the time 
of year when pullets are growing. Pullets should he intro- 
duced to these houses at about two months of age and may 
remain in them until they begin to redden up, when they 
are shifted to permanent laying quarters. 

If mature birds are kept in this type of house, three 
perches of 2 inch diameter timber should be placed across the 
house 4 inches above the floor and fastened in position by 
means of screws through the iron sides into the ends of the 
perches, or by means of some arrangement whereby the perches 
can easily be removed if necessary. 

All droppings from the birds pass through the netfeg 
floor and so cleaning is only neoessary occasionally^ The biMs 
cannot get at the droppings and cnlleetedi These. 
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houses are portable and best used on free range, when they 
should be shifted around occasionally and placed about 30 
yards apart for the best results. 

Experience has shown it is adyisable to shift these houses 
and clean up the droppings at least every week or two, other- 
wise fleas are likely to become a pest. After moving to a new 
site a few yards away it is always a good plan to place some 
grass on the old site and burn it to kill off any fleas or their 
larvae. 

'No timber is in contact with the ground, so the house is 
proof against termites. 

A larger house of the same type may be made by using 
three sheets of 12 ft. corrugated iron. This size has a floor 
space of 6 ft. X 6 ft. and, of course, longer timber has to be 
used in construction of the floor. It is a very useful portable 
house indeed for nearly mature pullets or cockerels. 

This type of house may also be made very cheaply in 
various sizes from old tar drums. The top and bottom are 
cut out, the drum is cut lengthwise and flattened out. Any 
number may be rivetted together to give the desired size of 
house. The tar acts as an excellent preservative and insect 
deterrent. 

Use the outdoor feeder described in a previous article 
with this type of house, both of which may be constructed 
easily and very cheaply on the farm. 

Cement Paint.— If it is desired to use old iron in the con- 
struction of these houses, it will be very beneficial to give the 
iron two coats of cement paint when constructed. This will 
effectively block up small holes and preserve the iron for many 
years if in fair condition. It is made as follows Equal 
parts of raw linseed oil, paraffin, cement and red oxide are 
taken, well mixed and allowed to stand for 12 hours. Stir 
thoroughly and pour through a wire sieve. Apply with a 
brush, stirring occasionally. Six cups of each ingredient will 
make one gallon of this paint. 
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The Raising and Planting 
of Trees on the Farm. 


By E. J. Kklm Edwards, M.A,, Dip. For. (Oxon.), 
CoRvSerTator of Forests. 


The following article is intended to meet the requirements 
of the farmer and general tree planter who find it more 
suitable, for reasons of economy in transport and expense, to 
raise their own seedlings and transplants than to purchase 
stock raised by nurserymen. It is a combination of extracts 
from Bulletins Nos. 817 and 874 which dealt with the raising 
of seedlings and transplants and with the planting out of 
trees respective^. The procedure advocated refers mainly to 
the commoner trees planted in this Colony, eiicalypts, 

pines, cypresses, callitris, cedrela and jacaranda. 

It may not be out of place to explain some of the terms 
used. A seedling is a young tree resulting from the sowing 
of seed and it may be any height. A transplant is a seedling 
that has been removed by transplanting from its original site 
in the seed-bed to tins, trays or nursery bedvS for a further 
period of development before final planting out. 

RAISING PLANTS. 

Source of Seed.— Seed may be purchased from (loverninent 
Forest Nurseries as quoted in Departmental pricu? lists, or from 
nurserymen of standing. If, however, trees of the sptMaes it; 
is desired to establish are thriving in the locality, it may be 
cheaper to collect seed from them. Only well formed mother 
trees {should be selected, and, oetens imrilms^ trees bearing 
excessively heavy crops of seed should be avoided, as their 
condition may indicate ill-health or non-suitability to the 
locality. 

Branchlets carrying ripe seed vessels or cones should be 
picked and piled on a sheet of canvas or some large open 
vessel, and placed in the sun in a spot protected 
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In the course of two days to a fortnight the vessels will open 
and free the seed. Shaking and turning over the pile will 
accelerate liberation. The seed is finally collected from the 
tlireshing floor;, and, if not to be sown immediately, should 
be stored in a cool, dry place. It is obvious that single seeded 
fruits will not need this treatment. 

Quantity of Seed for Planting Requirements.— It is wise to 
sow sufficient seed to produce more plants than the ultimate 
number per acre required for planting. To ascertain the 
approximate number of plants required per acre for any 
planting distance, in the more usual square-planting, the rule 
is to divide the number 43,560 by the square of the planting 
distance, thus: — 

Planting distance = 6 feet by 6 feet 

ISTumber of plants required = 43,560 = 43,560 

6x6 36 

- 1,210 plants 

lu order to produce at least 1,210 plants, the following 


quantity of seed should be sown: — 

Encalyptvs salitjnai E, botryoides, E. f08tmta, 

E, tereficomis, E, punctata, E. maideni, 

E, microcorys, 1 oz. 

Pinns mdiaia, (Jupresmis tmnilom, Cupressus 
Imitaulca, Cu presms uHzonwa, CalUtris calca- 

rata, C. rohasta, Cedrelu toona 3 ozs, 

§ 

Pimts long i folia ... 4-5 ozs. 


Time of Sowing.— Kucalypt seed may be sown during 
August to mid-]!^oveml)er for planting out during the same 
rainy season. 

Cedrela toona sliould be sown fresh immediately after 
ripening in December for planting out during the same rainy 
season. 

Seed of pines, cypresses and callitris may be sown during 
February, March and April for planting out in the following 
rainy season. 
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Preparation of Seed-beda.— The nursery should be in a 
locality near permanent water, protected from winds and 
carrying a well di’ained soil* Due regard should be paid to the 
distance of the planting area and, to facilitate supervision, 
the homestead. 

The soil should be well broken up and reduced to a fine 
tilth. Ifo sticks, stones or clods should be left in the upper 
3 inches of soil. Sterilising by burning and fertilising are not 
ordinarily necessary. A light sandy loam is suitable for a 
temporary nursery. For a permanent nursery a mixture of 
heavier soil and leaf mould may be added to the end that 
the soil will be both friable and retentive of moisture. 

When the soil has been well tilled, beds 3 ft, 6 ins. in 
width, of any suitable length, and about 20 ins. apart, should 
be marked off, levelled and pressed down to ensure a smooth 
surface. Plate 1 sllo^YS a suitable implement to smooth the 
surface of the beds. It consists of a board nailed to a handle. 

As an alternative to the use of seed-beds, half petrol iiuvS, 
filled vrith soil as already indicated, may be utilised. They 
have the advantage of being easily transportable to the 
pricking-out site, and, when uneven germination is experi- 
enced, they enable the grower to work systematically with 
the seedlings as they reach the pricking-out stage. Direct 
planting is not ordinarily advisable from seed tins. 

Sowing the Seed.— Seed may be vsowni broadcast, the 
density of sowing being dependent on the desired subsequent 
treatment. If it is intended to prick out seedlings into tins 
or trays, 3 to 4 ozs. of eucalypt seed and 6 1:o 8 okh. of conifer 
seed may be sown to the square yard. The easiest way to 
gauge the density of sowing is to aim at a condition where 
slightly more seed is visible on the seed-bed than soil. 

If the seedlings are to be planted out direct from the 
seed-beds a much lighter sowing — about 1 oz, to every 10 to 
20 sq. yds. — should be carried out, dependent on the size of 
the seed. 

For planting out direct, line sowing may also be adopted. 
Seed is sprinkled along the surface of the bed, or dibbled-in, 
in the cavse of large seeds, in lines about 6 ins. apart. This 





Plate No. 1 — Metbod of making seed-beds. Note the board for leveUin^^ and 
grass cover. Well combed grass should be used. 


Plate No. 2. — Method of raising trees in lines in the beds 
(cutting the tap roots). 
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HVHteBi imturally requires more space than broadcast sowing, 
but it has the advantage that thinning, weeding and root 
pruning operations are facilitated. 

Broadcast sowing by hand gives good results in most 
iiiBtantses. With very fine seed it may be sometimes advisable 
to mix the seed with fine sand to ensure even distribution. 
The sowing of euoalypt seed through a watering can is neither 
necessary nor advisable. When the seed has been sowm it 
should be covered with a layer — ^the depth equal to the breadth 
of the seed — of sand or other soil which has previously been 
put through a sieve of fine mesh. The beds, or seed tins, 
should now^ be covered with well combed grass of sulBBcient 
thickness BO that the soil cannot be seen. See Plate 2, As the 
grass may come in direct contact with the seed it is important 
to have it well cleaned, otherwise ‘Vhite ants^’ may be 
attracted to the beds. A good watering should now be given 
to the seeds through the grass. Hessian may be used instead 
of grass, but, especially with eucalypts, it renders the opera- 
tion of gradually lessening the shade more difficult. 

Care of Seed-beds.— Watering of the beds should be carried 
out once or twice daily. The weather conditions prevalent over 
the germination period will indicate the frequency of w^atering 
desirable. Success lies in keeping the soil moist, though not 
sodden. Germination should take place within six to fourteen 
days in the case of eucalypts and cedrela and fourteen to thirty 
(lays or more for pines, cypresses and other conifers. 

When germination is complete most of the grass should 
l>e removed, a very light covering being left for a few days to 
enable the young seedlings to harden off. All the grass should 
then be removed. If the grass is left on too long the seedlings 
wull tend to spindle and will be useless for pricking out. This 
operation of removing the shade gradually is very important, 
especially with eucalypts, which are extremely tender in early 
youth. 

In the case of beds sowm for plants to be planted out direct 
in the field, the seedlings should be thinned out where they are 
to dense, leaving about 80 seedlings to the square foot. 
Thinning should be done by cutting out undesirable plants.' 
Trilling is bad practice, as it damages the roots of the plafits 
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whicli are to remain. Weeding should be carried out wben- 
ever necevssary, and waterings inxist also be frequent. 

With eucalypts, when the young plants have from six to 
ten leaves, root pruning should be resorted to at intervals of 
about three weeks to encourage the formation of a fibrous root 
system. The operation is (.*arried out by inserting a long- 
bladed knife or sharp spade 4 to 5 inches below the surface. 
With other species root pruning should start when the plants 
are 1| to 2 inches high. Line sowings are more easily treated 
by this operation. See Plate 3. 

Inoculating Soils for Pine Seedlings.— It is necessary at thi.s 
stage to draw attention to a soil requirement which appears to 
be essential to healthy pine growth in various parts of the 
Colony. This requirement is a fungus which, apparently 
acting in association with the roots of pines, enables tliem to 
carry out their normal function. Witliout this fungus 
assistance the young pines tend to remain stunted and to hear 
an unthrifty, sickly yellow appearance. It would appear that 
the soils carrying thriving pine plantations are well infected 
with the fungus. When soil from such plantations is intro- 
duced to new nurseries, healthy pine seedlings resxilt. This 
procedure is now advocated wherever pines are to be raised. 
It is vrell to inoculate the soil both in the seed and transplant 
beds or tins. A handful to the square foot would suffice, and 
should be forked or raked into the new soil. 

Pricking Out.— The primary object of all pricking out. is to 
ensure that each plant shall have a well-developed root system. 
Where seedlings are pricked out into tins or trays, the result- 
ing transplants are finally planted out with a ball of earth 
surrounding each root vsystem. In inexperienced hands and in 
a climate where droughts are frequent, balled plants are liable 
to less risks in planting out and are more capable of readily 
establishing themselves than open-rooted plants, which are 
used w^hen seedlings have been pricked out into beds. The 
latter method is obviously cheaper, although it is in turn more 
expensive than the use of plants set out direct from seed-beds. 

Pricking Out into Tins or Trays.— I^etrol tins cut longitxi- 
dinally in half or wooden boxes approximating them in ske 
are most commonly used for the reception of pricked out 



EAISING AND PLANTING OF TUBES ON FAllM. 


881 


plants. A few holes to facilitate drainage are punched in the 
bottom of the tins, which are then filled almost to the top 
with, preferably, previously prepared soil. Such prepared soil 
might consist of three parts heavy loam, three parts sand and 
one part well rotted vegetable matter. This should be well 
mixed, sieved if necessary, watered and thrown into a heap 
until required. The object is to obtain a soil which will hind 
slightly and not give off moisture too rapidly. 

The soil in the tins is then watered, and holes, equi- 
distant and 25 to 30 per tin, are made either with a pointed 
stick alone or with the assistance of a dibbling board, of a size 
to fit the tin, with holes about half an inch in diameter spaced 
as required. A dibbling stick is inserted through these holes 
into the soil. The tins are now ready for the pricked out 
seedlings. 

The operation of pricking out is best carried out in the 
shade. It is well previously to construct a simple shade house 
made of poles, with a loose roof of branches carrying sufiSicient 
foliage to allow plenty of light within the structure, at the 
same tiuie appreciably lessening the intensity of the sun’s 
rays. A portion of the shed should be fitted up with a rough 
table and have complete shade overhead. The tins containing 
the soil are placed on the table ready for the seedlings. 
Seedlings are ready for pricking out when they are about 1| 
inches high, and in the case of eucalypts, when they have two 
to three pairs of leaves. With a spade a clod of earth carrying 
stifficient seedlings to fill two or three tins is dug out and 
carried quickly to the table in the pricking out shed. Great 
care should be taken to expose the roots as little as possible to 
the air. With a pointed dibbling stick the seedlings are 
removed from the clod of earth one by one and quickly 
examined. If the tap root is too long and obviously out of 
proportion to the rest of the plant, it should be nipped off with 
the thumb and forefinger, leaving a root which is half as long 
again as the stem. If the tap root is badly bent, or the seedling 
otherwise ill-shaped or unhealthy, the plant should be thrown 
away. The plant, having been examined and found suitable, 
is inserted into the prepared Hole, and the soil is pressed 
against it from the side with the dibbling stick in such a 
manner that the root is not bent and that there is no air pocket 
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at the base of the hole. The seedling should be inserted no 
deeper than it stood in the nursery bed, at the collar, A 
seedling pricked out with a bent tap root, or with the collar 
deep in the soil, starts with a handicap from which it will 
never recover. It simply means waste of money, labour, time 
and a gap in the plantation. 

As each tin is filled with plants it is placed in the partial 
shade of the other part of the shed and watered through a fine 
rose. Subsequent waterings need only be given when the soil 
shows signs of drying out. After a week or ten days in the 
partial shade the tins are placed out in the open sunlight, 
where the plants are allowed to harden off. 

Pricking Out into Beds.— If it is desired to use open-rooted 
plants, pricking out into transplant beds will ensure better 
individual root systems than are obtainable with seedlings set 
out direct from seed-beds. The same treatment and method 
of preparing the beds are followed as already described. Holes 
are prepared in the beds with a dibbling stick through a 
dibbling board in which holes have been bored with an espace- 
ment of, say, 2 inches by 3 inches. Tins or clods of earth 
containing seedlings are carried to the beds, where pricking 
out is done as before. Temporary and partial shade may be 
erected over the beds, and may be maintained during the 
hardening-off process. 

Care of Plants Prior to Planting Out,— Plants which have 
been pricked out into tins or beds, or which have been left in 
the nursery beds for direct planting, should he watered 
frequently; dead plants should be replaced and weeding 
carried out. If planting rains are long delayed and the young 
plants show a tendency to too rapid growth, this growth should 
he checked by watering very sparingly. The plants should in 
effect he made to struggle. The leaves, if the plants are given 
sufficiently short rations of water, will take on a bluish or 
brownish colour. This need cause no alarm, as hardy plants 
will result. On the other hand, this will he the sign that a 
watering must be given soon in order to keep the young plants 
alive. If the planting of trees contained in tins is held over 
for any length of time, periodical inspections should be made 
the tins and pruning off all the roots wMoh 
^o.'have'come through/i^^d^ V 
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PLANTING IN THE FIELD. 

Ill tlie planting of young trees it is most important tkat 
great care be exercised. Careless planting can be accountable 
for a large percentage of losses in a plantation^ and expendi- 
ture incurred in careful planting is money well spent. 

Planting Distance.— It bas been found generally in this 
Colony that a planting distance of 6 feet by 6 feet is the most 
economical and serviceable. This espacement ensures, under 
normal conditions, the formation of canopy at an early age 
in the life of the wood. It prevents the formation of heavily 
branched trees, the timber of which would not he of first 
quality, and it gives a reasonable margin in allowing for 
failures and still having a well-stocked stand of established 
trees. Some slow-growing trees, or trees which have a 
pyramidal habit of growth, may even he planted 5 feet by 
5 feet. Good examples of these trees are the Callitru 
calcamta and C. rohtista^ which, in the tree-veld isones, do not 
ordinarily form canopy until the fifth year from planting. 

The following table gives the number of trees per acre 
for some of the more common espaceinents : — 

Spacing in feet. Number per acre. 


5x5 

1,742 

6x6 

1,210 

7x7 ■ 

889 

8x8 

681 

10 X 10 

436 

12 X 12 

302 


Period for Planting.—In theory, planting may be carried 
exit at any time of the year. In practice, however, the 
planting period in this Colony is confined to the rainy season. 
The hard experience of many disappointments has shown 
that in the tree-veld zones— the regions west of the high 
eastern border — planting should be left over to the latter half 
of the rainy season, for two main reasons, ; — 

(i.) The rains in October, November and December are 
often extremely unreliable, and are generally characteriBed 
by thunderstorms and short heavy downpours. Following bn 
the long dry season, the soil is usually so baked thht inteiiso 
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Cutting cubes sund removing Fron tins. 



Rcot^ pruning ptents: A: From tins, B: From beds. 
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evaporation and run-oft‘ allow very little moisture to vsoak into 
the ground. In conseqnence, trees planted during favourable 
weather in these three months have only surface water upon 
which to draw'. This encourages a surface root sj^steni. The 
intra-sea sonal droughts, w^hich are common, efect an almost 
complete drying out of the surface layers of soil, wuth the 
result that the young plants are caught high and dry, and if 
they do not actually succumb, they are so weakened that they 
fall an easy prey to disease and that ubiquitous scavenger, 
the termite or ‘‘white ant.^’ 

As a contrast wuth this, the rains of January, February 
and March have a steadier and more persistent fall. The 
cloudy weather retards evaporation, and run-off is appreciably 
lessened, wuth the result that conditions favour the soaking 
of water into tlie soil and sub-soil. Young trees planted in 
sucli soil have therefore every inducement to develop a strong 
taproot. When the rains cease and tlie w’ater table sinks, 
there is no longer mere inducement to the roots, hut actual 
stern compulsion to follow the sinking \rater table if life is 
to be maintained, 

(ii.) During the fii'st half of the rainy season the growth 
of grass and variouvS w’eeds is particularly vigorous, and unless 
this is kept in check, often at great expense, the competition 
wdtli wliich young trees are called upon to contend is severe 
and exacting. By the end of January, how'ever, the weed 
grow’tli has relaxed considerably in vigour, with the result 
that more food and moisture become available to the recently 
set. out plants. 

A consideration of the foregoing will show that planting 
over the larger portions of the Colony should be confined to 
the latter part of January to February and March, and even 
in years of good rainfall, early April. 

Planting Weather.— Planting is most successfiilly carried 
out on dull, windless and drizzly days, and preferably in late 
afternoon. Sun and wind produce a less humid atmosphere^ 
which necessitates the exercise of more than ordinary caution 
in limiting the exposure of the roots of plants to the shortest 
possible time. ‘ ' 
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Size and Shape of Plante.— In ordinary forest practice in 
this Colony, plants should he set out when they are 3 to 6 
inches high. The root system should he well halanced in 
relation to the rest of the plant, and should he well supplied 
with small fibrous roots. Taproots of undue length should he 
nipped ofl to a reasonable length as well as abnormalh" 
developed lateral roots (vide figs. 2a and 2b). Plants with 
badly bent taproots (usually the result of bad pricking out) 
should be thrown away, as sooner or later they will fail in 
the field. 

The smaller the plant set out — say down to 3 inches — the 
greater are the chances of success, in that there is a smaller 
root system to disturb and less shock from w^hicli to recover 
when the roots are struggling to establish themselves in their 
new environment. 

It often happens, when favourable planting weather is 
long delayed, that eucalypts and other fast-growing, broad- 
leaved trees have reached an alarming size by the time 
planting is possible. In such cases it is usually advisable to 
cut back the plants to leave about 6 inches of stem, which may 
have a few or no leaves remaining. Immediately before 
actual planting, the root systems should be correspondingly 
shortened. 

When suckers, of poplar or bamboo, are set out, 
the same operation of cutting back should previously be 
carried out. 

Planting Methods.— 

(a) With Balls of Earth , — The most common practice in 
this Colony is to use plants which have previously been pricked 
out into tins or trays, usually 25 to 30 in a tin. 

The tins should be carried to the planting site and well 
watered. As each tin is to be used, it will facilitate removal 
of the plants if a sharp knife is drawn between the rows, both 
across and along the tin/ The knife should pierce the soil to 
the bottom of th,e tin and also sever the interlacing roots. In 
: this manner each plant stands by itsdf in a cube of eiirthv 
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After the removal of the first cxxbe — in any corner of the tin 
— the remaining plants are easily removed in succession {mde 
figs. 1a and Ib). 

A hole is made in the planting site — by means of a hoe, 
trowel or flat-pointed stick — slightly larger than is sufficient 
to receive the ball of earth containing the plant. In removing 
the ball of earth, a rapid examination for a had root system 
should be made, and care should he taken that the earth is 
not squeezed tightly round the roots. 

The ball of earth is held firmly against one side of the 
hole, so that the base of the stem is on a level with the top 
of the hole; on no account should the plant be set any deeper. 
Mother earth is then firmly tamped all round the ball of earth, 
so that absolute contact is assured. No air spaces must be 
left, especially at the bottom of the hole. The soil is then 
firmed down hy pressure of the feet, care being taken that no 
soil is piled above the collar of the plant. If practicable, a 
little water should be given to the plant to settle it in the soil 
(vide figs. 3a and 3b). 

If the ball of earth becomes detached from the roots, the 
method of open-rooted plants should he followed. 

(h) Of en-Rooted Plants {without Balls of Earth ), — The 
setting out of open-rooted plants is carried out in the case of 
seedlings which are removed direct from the nursery beds, 
when no pricking out has been done, or in the case of 
transplants, from transplant beds, when the covst of transport 
to the planting site is a big consideration. 

The seedlings or transplants are removed from the beds 
with a fork or spade in such a manner that the minimum of 
damage is done to the roots. The plants are packed in a tin 
containing a sloppy mixture of dung and mud, or sometimes 
—though this is not advisable in the tree-veld zones— in wet 
sacks of bags containing some moist moss or other vegetable 
matter. 

At the planting site a hole is made with a hoe, spade or 
trowel, slightly deeper than the length of the root system 
of the plant. The plant is removed from the tin or sack and 
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placed well into tlxe hole. Earth is placed on the bottom of 
the root, and the plant is then gradually drawn up until the 
collar iwS on the level with the top of the hole. 

During this operation, which ensures the straightening 
out of the roots and the natural spreading of the whole system, 
earth is tamped round the roots until the hole is filled. If 
care is taken to start tamping at the bottom of the hole, there 
need be no fear of leaving air spaces to which the roots might 
be exposed. The soil is firmed and watered as in the method 
for balled plants. 

A quicker method of planting is with the dibbling stick, 
which is pointed and of square, triangular or circtilar section. 
The soil is pierced with the stick and the plant inserted into 
the resulting hole in such a manner that the taproot is not 
bent. While the plant is being held in position, the stick is 
pierced obliquely into the soil a few inches from the first hole. 
By applying pressure to bring the stick into a vertical 
position, soil is pressed against the plant and the operation is 
complete. The disadvantage of this method is that there is 
no certainty that no air spaces are left at the bottom of the 
first hole. Many failures are accounted for in this way, 
especially when raw labour gangs are used in planting 
operations. 

Various methods of planting by ^Tiobdiing” are some- 
times used, especially in soils whose texture wdll allow of a 
clean cut. “T-notching^' is the most common, and is (‘arried 
out by means of a spade. The spade is inserted into the soil 
to a depth coiumensurate wuth the length of the root of the 
plant. At one end of the notch or slit so formed the spade 
is again inserted at right angles. The spade is then tilted 
back, with the result that the first notch opens out. The plant 
is then placed in the gap and the spade withdrawn. The 
earth will tend to subside into its original position, but 
assistance should be given by pressure of the feet to ensure 
that no air spaces are left. 

In the tree-veld zones the dibbling and notching methods 
are not advocated. Skill and understanding are needed in 
carrying out the operations. In any case, the roots assume 
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an unnatural position in tke soil, and in a country wliere tree 
planting* is fraught witli. numerous pitfalls, any method which 
is inimical to the formation of a normal root system should 
be avoided. 

All methods of vsetting out open-rooted plants are subject 
to appreciable failures, namely, by reason of the fact that 
roots are more liable to exposure to the air than when balled 
plants are used. Unless, therefore, keen supervision of 
planting is exercised, it may w^ell be that the initial low cost 
of such operations will, by reason of repeated subsequent 
filling of blanks, eventually equal the expense which would 
have been incurred by planting wdth balls of earth. 


CLEANfANESS AlDS INSECT CONTROL 
in Lands and Sheds, Stores and Farmsteads. 
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Rhodesia Weather Bureau. 

SEPTEMBEE, 1938. 


Prejssure.—Meaii barometric pressure was slightly above 
uormaL 

Temperature, —Bo til temperature and humidity were close 
to the average over the whole country. 

RaintalL— The usual slight amounts of precipitation were 
recorded at most stations during the month. 


PRECIPITATION. 


Station. 

Inches. 

Normal. No. of Days, 

Beitbridge 

0.47 

0.15 

4 

Bindura 

Nil 

■0.12 

— 

Bulawayo... 

Nil 

0.17 

— 

Chipinga ... ... ... 

0.43 

0.76 

5 

Enkeldoorn... 

Nil 

0.14 ; 

_ 

Fort Victoria 

0.06 

0.20 

8 

Gwaai Siding 

0.07 

0.12 

2 

Gwanda 

0.03 

0.14 

2 

Gwelo 

0,02 

0.17 

1 

Hartley ... ... 

0.10 

0.10 

1 

Inyanga ... ... ... 

0.17 

0.21 

1 

Marandellas ... ... ... ... 

Nil 

0.26 

— 

Miami ... ... 

' Nil 

0.02 

— 

Mount Darwin... 

Nil 

0.07 

■ — ■ 

Mount Nu^a ... ... 

0.61 

0.90 

6 

Mtoko ... ... 

0.02 

0.03 

1 

New Tear’s Q-ift... ... ... 

0.30 

0.25 

, J.' 

NuaHetsi ... ... ... ... 

;P1 
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Station. 

Plmnti'ee ... 

Que Qiie ... ... 

Ritsape 

Salisbury ... 

Sliabaui 

Siuoia 

Sipolilo 

Stapleforcl ... 

XJnitali 

Victoria Falls 

Waukie 

Abercorn ... 

Broken Hill 

Clioma 

Fort Jameson 

Fort EosebeiTy 

Isoka 

Kalomo 

Kancbindu 

Kapiri Mposbi ... 

Kasama ... 

Kasempa 

Livingstone 

Lundajzi... ... 

Lusaka ... 

Mankoya, 

Maziabuka ... ... 

Mongu 

Mpika 

Mporokoso... ... 

Mtifulira ... ... 

Mumbwa 

Mwinilunga ... ... 

Namwala 

Ndola ... ... 

Petauke ... ... ... 

Senanga ... ... ... ... ... 

Sesbeke V- -- 

Solwessi 


Inches. 

Normal. 

No, of Days, 

Nil 

0.03 

— 

Nil 

0.07 

— 

Nil 

0.17 

'■ _ 

Nil 

0,20 

— 

0.03 

0.28 

1 

Nil 

0.19 

— 

Nil 

0.11 

_ 

0.76 

0.82 

4 

0.08 

0.38 

3 

0.11 

0.01 

1 

Nil 

0.03 

— 

Nil 

_ 

— 

Nil 

— ' 

— 

Nil 

— 

— ■ 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

_ 

Nil 

— 

— 

Nil 

— 


Nil 

— 

— 

Nil 

_ 

— 

Nil. 

— 

■ — 

0.05 

— 

1 

Nil 

— 

— 

Nil 

— 

— , 

Nil 

— 

— 

Nil . 

— 

— 

Nil 

— 

_ 

Nil 

— 

■■ _ , 

Nil 

— 

— , 

Nil 

— 

— 

Nil 

— 

. _ 

0.29 

— 

4 

Nil 

■ — 

— 

Nil 

■ — 

— — 

Nil 

- — 

- — ,■■■ 

0.03 

' — 

'■ 1 .,. 

0.02 

— 

I 

Nil 
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Southern Rhodesia Veterinary 
Report. 

AUGUST. 1938. 


DISEASES. 

TEree cases of rabies, confirmed by biological tests, 
occurred amongst dogs at the Victoria Ealls, otherwise no 
fresh outbreaks of scheduled diseases occuiTed. 

TUBERCULIN TEST. 

Seven bulls and 9 cows were tested upon importation with 
negative results. 

MALLEIN TEST. 

Twenty-seven horses and 12 mules were tested during the 
month. No reactions. 

IMPORTATIONS. 

Erom Union of South Africa. — Bulls 2, cows 9, horses 
19, mules 12, sheep 67. » 

Prom Northern Rhodesia. — Horses 2. 

Prom Bechuanaland Protectorate. — Sheep 1,714, goats 50. 

Prom United Kingdom. — Bulls 5. 

EXPORTATIONS. 

To Union of South Africa.— Oxen 443, cows 30, horses 2 . 

To Northern Rhodesia.— Horses 1, mules 1. 

To Portuguese East Africa.— Oxen 39. 

¥^';:''\:To Congd';;Belge.^ 



VETEEINABY EEFOET. 895 

EXPORTATIONS— MISCELLANEOTTS. 

To United Kingdom. — CMlled beef quarters, 8,271; 
frozen boned beef quarters, 813; frozen pork carcases, 42; 
kidneys, 78 lbs.; tongues, 210 lbs.; liyers, 998 lbs.; bearts, 
86 lbs. ; skirts, 89 lbs.; shanks, 35 lbs. 

To Congo Beige (in cold storage). — Beef carcavSes, 539|; 
mutton carcases, 23; veal carcasevS, 26; chickens, boxes, 8; 
rabbits, cases, 1. 

Meat Products. — Prom Liebig^s Factory: — 

To Union of vSouth Africa.— Coimed beef, 52,372 lbs.; 
beef fat, 22,800 lbs. ; tongues, 2,880 lbs. 

To United Kingdom. — Meat extract, 22,073 lbs. ; beef 
powder, 71,927|^ lbs. 

To Northern Rhodesia. — Meat meal, 2,000 lbs, 

B. L. King, 

foT Actg. Chief Yeterinary Surgeon. 
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SOXJTIIEllN RHODESIA. 

Locust Invasion, 1932-38. 

Monthly lleport No, 70. September, i9o8. 


Numerous swarms of the Bed Locust (Nomadacrn;^ sep- 
temfmaiata, Serv.) have been reported during the month. 
Ileports have been received from eleven districts in Mashona- 
land, namely, Loinagundi, Melsetter, Inyanga, .Busapi, 
Sebungwe, TJmtali, Bikita, Hartley, (lutu, Jtakoni and Chibi ; 
and from five districts in Matabeleland, namely, Gwelo, 
Bulalima-Mangwe, Bulawayo, Sehikwe and Matobo. 

Many of the swarms have been described us large. Tber(‘ 
appears to be a general tendency for the swarms to move in a 
southerly direction. The Melsetter district lias been invadtul 
by many swarms from Portuguese East African 8ome damage 
to winter crops and fruit trees have been notified. 

’The development of colour has passed the deepest red 
stage. 


J. K. Choeley, 
Acting Chief Entomologist, 
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Departmental Bulletins. 


The following Bulletins are available for distribution at ad. per copy. 
Application should be made to the Editor, Department of Agriculture, 
Salisbury, and remittances must accompany orders. 


N.B. — The date the article appeared in the Journal is indicated in abbre- 
viated form before the nunaber, e.g., 8/22, No. 429, means that Bulletin 
429 appeared in the Journal for August, 1922. 


AGRICULTURE AND CROPS. 

7/25. No. 645. Artificial or Synthetic Farmyard Manure, by H. G. 
Mundy, Dip.Agric., F.L.S. 

3/27. No. 630. The Storage of Seed Potatoes, by H. O, Arnold. 

6/27. JNo. 643. Noxious Weeds in Southern Bhodesia, by F. Eyles, 
Botanist. 

12/27. No. 663. The Use of Fertilisers and Manures in Southern Bho- 
desia, by A. D. Husband, A.I.O., Chief Chemist. 

2/28. JNo. 672. Hay-making in Bhodesia, by H. G. Mundy, Dip.Agric., 
F.L.S. 

2/28. No. 674. Top Dressing of Maize against Stalk Borer, by H. C. 
Arnold, 

3/28. No. 681. The Sunflower (Hellanthus Annuus) (Kevised), by S. D. 
Timson, M.C., Dip.Agric. 

6/28. Mo. 695, The Castor Oil Plant (Bicinus spp.), by S. D. Timson, 
M.C., Dip.Agric. 

9/28, No. 705. Suggested Cropping Programmes for Farms on the Sand 
Veld, by D. E. McLoughlin, Assistant Agriculturist. 
10/28. No. 710. Monthly Beminders for the Farming Year, by the 
Division of the Chief Agriculturist, 

3/29. No, 727, Farmyard Manure, by A. P. Taylor, M.A., B.Sc., Agri- 
cultural Chemist, 

3/29. No, 732. Two Com'mon Diseases of Potato Tubers in Rhodesia, by 
J. C. F. Hopkins, B.Sc. (Lend.), AJ.O.T.A. 

7/29. No. 743. Sunn Hemp, by S. D. Timson, M.C., Dip.Agric. 

9/29, No. 751. The Sweet Potato, by 8. D. Timson, M.C,, Dip.Agric. 
(Wye), 

10/29. No. 768. Instructions for Taking Soil Samples. Issued by the 
Division of Chemistry. 

1/30. No. 768. The Ground Nut (Arachis hypogaea), by 8, D. Timson, 
M,0., Dip.Agric. (Wye). 

3/30. No. 776, Regulations Governing the Export of Maize and Maize 
Meal through the Port of Beira. 

11/30. No. 797. Green Manuring: An Essential Practice in Rhodesian 
Farming, by H. G. Mundy, Dip.Agric. (Wye), F.L.S., 
Chief Agriculturist. 

1/31, No. 802. Witch Weed, by S. D. Timson, M.C,, Inter.B.Sc. 

(Agric.) London., Dip.Agric (Wye), Assistant Agricul- 
turist. 
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3/31. No. 813. New Strains of Oats for Southern Rhodesia, by H. 0. 

Arnold, Manager, Agricultural Experiment Station, 
Salisbury. 

4/31. No 816. Preliminary List of the more Common Grasses of 
Southern Rhodesia, by Sydney M. Stent, Botanist for 
Pasture Research. 

5/31. No. 822. Re-stacking of Mai^e rejected for Export on account of 
Excessive Moisture. 

9/31. No, 826. Some Poisonous Plants of Southern Rhodesia, by Sydney 
M. Stent, Senior Botanist. 

10/31. No. 831. Revised Notes on Cotton Growing in Southern Rhodesia, 
by G. S. Cameron. 

11/51. No. 836. The Potato, by S. B. Timson, M.O., Dip.Agric. (Wye). 

12/31. No. 837. Veld Grass Silage: A Feature in Rhodesian Pasture 
Management, by H. G. Mundy, Dip.Agric. (Wye), 
F.L.S., Chief, iJivision of Plant Industry. 

6/32. No. 856. Pigeon-hole Method of Stacking Maize, by Division of 
Plant Industry. 

8/32. No. 869. Twenty-one Years of Plant Introduction, by Major 
Mundy, Chief Division of Plant Industry. 

2/33. No. 878. A.I.V. Silage: Memorandum prepared and circulated by 
Imperial Bureau of Animal Nutrition. 

11/34, No. 936. Witchweed, by S. D. Timson, M.C. Dip.Agric. (Wye), 
Assistant Agriculturist. 

10/35. No. 970. Rhodes Grass for the Southern Rhodesian Tobacco 
Grower, by African Explosives and Industries, Ltd. 

11/35. No. 972. Notes on Witchweed, by S, D. Timson, M.C., Dip.Agric. 
(Wye), Assistant Agriculturist. 

6/36. No. 992. Annual Report of the Agriculturist for the year 1935, 
by D. B. McLoughlin, Agriculturist. 

7/36. No. 994. Some Notes on Cotton Growing, by J. E. Peat, Senior 
Plant Breeder, Cotton Station, Gatooma. 

4/37. No. 1022, Smut Diseases of Wheat in Southern Rhodesia, by G, M. 

Wickens, B.Sc. Agric., Ph.D., D.IO., Plant Pathologist, 
Tobacco Research Station, Trelawney, 

10/37. No. 1046. Green Manuring; Two Important Factors Affecting 
Success, by S. D. Timson, M.C., Assistant Agriculturist, 
and H. C. Arnold, Manager, The Agricultural Experi- 
ment Station. 

10/38. No. 1084. Improved Pastures, by S. D. Tmson, M.G., Assistant 
Agriculturist. , 

REPORTS ON CROP EXPERIMENTS. 

7/27. No. 649. Annual Report of Experiments, 1925-26, Agricultural 
Experiment Station, Salisbury, by IL C. Arnold, 

Manager. ‘ 

4/28. No, 683. Annual Report of Experiments, 1926-27, Agricultural 
Experiment Station, Salisbury, by H, C. Arnold, 

Station Manager. 

7/29. No. 745. Salisbury Agricultural Experiment Station Annual 
Report, 1927-28, by H. 0, Arnold. 

7/30. No. 789, Agricultural Experiment Station, Salisbury. Annual 
Report of Experiments, 1928-29, by H. C, Arnold. 

0/31. No. 830. Salisbury Agricultural Experiment Staticm, Annual 
Report, 1929>^,,,by H.;A, '.Arnold, '.'Manager.' '' 

^pdpt">,s. '1030-31;,. . ''-^iBultural' "Experimein.t 
Station, by H. 0- Arnold, Station Manager. 
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6/33. No. 895. Salisbury Agricultural Experiment Station Annual 

Beport, 1931-32, by H. 0. Arnold, Manager. 

3/34. No. 914, Gwelo Municipal Demonstration Station; Final Keport, 
1933, by S. D. Timson, M.O., Dip.Agnc. (Wye), 
Assistant Agriculturist. 

9/35. No 966. Salisbury Agricultural Experiment Station Annual 

Beport, 1933-34, by H. C. Arnold, Manager. 


TOBACCO. 

8/26. No. 605. FJue-curing Tobacco Barns, Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

9/26, No. 615. The Culture of Virginia Tobacco in Southern Rhodesia; 
Field Management, by D. D, Brown. 

5/27, No. 641, The Handling, Grading and Baling of Cured Virginia 
Tobacco, by D. D, Brown. 

5/27. No. 644. Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
Branch. 

9/27. No, 653. The Care of Tobacco Seed Beds, by J. C. F, Hopkins, 
B.Sc. (Loud.), A.I.O.T.A. (Trinidad) 

11/27. No 661. Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16 ft., by 
B. G, Gundry. 

1/28. No. 665, Tobacco Pests of Rhodesia, by Rupert W, Jack, F.E.S., 
Chief Entomologist. 

2/28, No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.L0.T.A. 

12/28, No. 716. Turkish Tobacco Culture in Southern Rhodesia, by 
D. D. Brown, Chief Tobacco Expert. 

3/29. No. 728. Suggested Crop Rotations for Tobacco Growers, by 
D. D. Brown, Chief Tobacco Expert, 

4/29, No. 734. Common Faults in Curing Virginia Bright Tobacco, by 
D, D. Brown, Tobacco and Cotton Expert, 

8/29, No. 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, B.Sc. 

(Itond.), A.TO.T.A., Chief Botanist and Mycologist. 

9/29. No. 763. Leaf Spotting of Tobacco caused by Mosaic, by J, C, F, 
Hopkms, B.Sc. (Lend,), A.LO.T.A., Chief Botanist 
and Mycologist. 

2/30. No. 771. Dark Fire-cured Tobacco: Field Operations, by D. D, 
Brown, Chief Tobacco Expert. 

3/30, No. 774. Dark Fire-cured Tobacco: Harvesting and Curing, by 
D. D. Brown, Chief Tobacco Expert. 

6/30, No. 784. Field Control of Frenching in Tobacco, by J, C. F. 

Hopkins, B.Sc. (Lond.), A.I.C.T. A., Plant Pathologist. 

3/31, No. 812, Selection of Tobacco Seed Plants, by H. F. Ellis, 

B.S. (Agrio,), Tobacco Adviser. 

11/31. No. 836. Tobacco Culture: Transplanting Operations, by D. D. 
'Brown, 

3/32. No, 846. Leaf Curl in Tobacco, by Dr, H, H. Storey, 

3/34 No, 885, Tobacco Culture in Southern Rhodesia: The Barvesting 
and Curing of Virginia Tobacco, by D, D. Brown, 
Ch^f Tobacco Ofl^cer. 

8/36. No. 996. The **Gundry^* Tobacco Furnace, by B. G. Gundry, 
AJ.Mech.E. 
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12/36. No, 1009. Tobacco B^esearch on the Trelawney Station 1936-36 
Season. 

4/37. No. 1025. Report of the Tobacco Research Board, by Chas. K. 

Brain, M.A., B.Sc., Director of Agriculture and 
Gliairmun of the Tobacco Research Board. 

5/37. No. 1026. Notes on Tobacco Boot-Knot Nematode, by J. C, Collins, 
B.Sc., Biologist, Trelawney Tobacco Besearch Station. 

8/37, No. 1039. Some Tobacco Pests that can he serious, by M. C, Mossop, 
M.Sc., Entomologist, Department of Agriculture. 

1/38. No. 1054. Alkalinity of Tobacco Seed-bed Soils, by A. P. Taylor, 
M.A., B.Sc., Agricultural Chemist. 

3/38, No. 1063. A New and Serious Disease of Tobacco in Southern 
Rhodesia, by G. M, Wickens, Ph.D., D.I.C., Plant 
Pathologist, Tobacco Research Station, Trelawney. 

5/38. No, 1070, A Witchweed on Tobacco Roots {Striga oroha)}choi(hi<f 
Benth.), by Chas. K. Brain, M.A., D.Se., Director of 
Agriculture. 

6/38. No. 1072. Report of the Tobacco Research Board for the year 
ending 31st December, 1937, by Chas. K. Brain, M.A., 
D.Sc., Director of Agriculture, and C^hninnan of the 
Tobacco Research Board. 


LIVE STOCK. 

1/27. No. 624. The Construction of Dipping Tanks for Cattle (Revised). 

1/31. No. 801. Sheep Farming in the Melsetter Bistnct^ by J. C, 
Kruger, Part-time Sheep Adviser in the Melsetter 
District. 

10/32. No. 865. Piggeries, by B. G, Gundry, A.I.Mech.E. 

12/32. No. 871, Some General Observations on the Feeding of Dairy 
Cows on a Mixed Sltock Farm, by Dr. A, E. Eomyn, 
Senior Animal Husbandry Officer. 

4/33. No, 887. The Type of Chiller Steer required for Export, by A. E. 
Eomyn, Senior Animal Husbandry Officer. 

9/33. No. 903, The Handling, Preparation and Chilling of Cattle for 
Export, by G. A. Murray, Lecturer in Animal 
Husbandry. 

12/33. No, 907. The Blackhead Persian; Its Breeding and Management 
in Matabeleland, by C. A. Murray, M.Sc., Lecturer in 
in Animal Husbandry, Matopo Estate. 

1/34. No. 900. Stall Fed Chillers for the Overseas Christmas Market, 
by C. A, Murray, M.Sc., Animal Husbandry Officer, 
Matopo School of Agriculture and Experiment Station, 
Rhodes Matopo Estate. 

2/34. No. 912, Economical Winter Rations for Wintering Dairy Heifera, 
by 0. A. Murray, M.Sc. (Agric), Lecturer in Animal 
Husbandry, Matopo School of Agriculture. 

4/34. No. 916. Cowpea Hay in the Ration for Bacon Pigs, by C, A. 

Murray, M.Sc, (Agric.), Lecturer in Animal Hus- 
bandly, Matopo School of Agriculture and Experiment 
■ ■ Station. ' ; ' 
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6/34. No. 924. Kaising Dairy CalTos or^ a Liniited Amount of Whole 
Milk, by C. A. Murray, M.Sc., Agr., Animal Hus- 
bandry Officer, Matopo School of Agriculture and 
Experiment Station, Ehodes Matopo Estate. 

1/35. No. 943. Cattle Improvement and a Cattle Breeding Policy in 
Southern Rhodesia: A Review of the General Position 
Chiefly as regards Ranching Cattle, by Dr. A, E. 
Romyn, Chief Animal Husbandry Officer, 

1/35. No. 945. A Home-made Cow Stanchion, by Major R. R. 
Sharp, Whinburn, Redbank. 

3/35. No. 946. Economical Rations for Wintering Dairy Cattle, by 
0. A. Murray, M.Sc. (Agric.), Senior Animal Hus- 
bandry Officer in Charge, Matopo School of Agriculture 
and Experiment Station. 

5/35, No 952. Annual Report of the Chief Animal Husbandry Officer 
for the year ending 31st December, 1934, by A, E. 
Romyn, Chief Animal Husbandry Officer. 

7/35. No. 959. The Selection of a Dairy Bull, by A. E. Romyn, Ph.D., 
Chief Animal Husbandry Officer. 

4/36, No, 984. Report on the Curing of Rhodesian Hides, by Advisory 
Committee on Hides and Skins of the Imperial 
Institute. 

4/36. No 985. Export of Frozen Porkers. Third Consignment to Smith- 
field. Division of Animal Husbandry. 

5/36. No. 987. The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

5/36. No, 988. Preparing Cattle for Show, by The Animal Husbandry 
Division. 

6/36. No. 989. The Supplementary Feeding of Mineral and Protein 
Supplements to Growing Cattle in Southern Rhodesia 
and its Relation to the Production of Beef Steers, by 
C. A. Murray, M-Sc. (Agric.), Senior Animal Hus 
bandry Officer in Charge, Rhodes Matopo Estate ,* A. E. 
Romyn, Ph.D., Chief Animal Husbandrj^ Officer, 
Department of Agriculture, Southern Rhodesia; D. G. 
Haylett, Ph.D., Director, Rhodes Matopo Estate; 
F, Ericksen, Dip. Agric,, Experimentalist. 

10/36. No. 1001, The Raising of Bacon Pigs, by A- E. Romyn, Chief 
Animal Husbandry Officer, and C. A, Murray, Senior 
Animal H»isbandry Officer in Charge, Rhodes Matopo 
Estate, with a Veterinary Section by D. A. Lawrence, 
Director of Veterinary Research. 

9/36. No, lOOO. Sheep Management on the Mixed Farm, by E. H. Fitt, 
Animal Husbandry Officer. 

4/37. No, 1025. Cowpea Molasses Silage for Fattening Steers, by C. A. 

Murray, M.Sc. (Agric.), Senior Ammal Husbandry 
Officer in Charge, Matopo School of Agriculture and 
Experiment Station; A. E. Romyn, Ph.D., Chief Aniinal 
Husbandry Officer, Department of Agriculture, Salis- 
bury ; R. H. Fitt, Dipl. Agric. , Animal Husbandry 
Officer, Department of Agriculture, Salisbury. 

4/37, N. 1024. Comparative Feeding Value of Maize Meal and Nyouti 
{Pmnuetum T^hoidu) Meal for Fattening Steers, by 
C. A. Murray, Senior Animal Husbandry Officer in 
Charge, Rhodes Matopo Estate; A. E. Romyn, Chief 
Animal Husbandry Officer. 

6/37. No. 1027. The Feeding of Phosphorus Supplements to Growing 
Cattle, by 0. A, Murray and A. E. Romyn. 
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6/37, No, 1029, The Dehorning of Cattle intended for Slaughter and 
Export, by B. A. Myhill, Assistant Chief veterinary 
Surgeon. 

6/37. No* 1030, The B'eeding of Different Winter Supplements to young 
growing steers and the effect of these supplements on 
the subsequent development and costs of production of 
the steers, by 0. A. Murray and A. E. Bomyn. 

6/37. No. 1032. The Effects of Feed on the Firmness and Grading of 
Bacon Carcases, an experiment carried out by the 
Division of Animal Husbandry in co-operation with Mr. 
A; L. Millar, Estes Park, Salisbury, and Mr. Frank 
Neill, of Neill’s Bacon Factory, Salisbury. 

6/37, No. 1034. Nyouti or Munga (Pmnuttum typhoides) as a Feed for 
Bacon Pigs, by C, A. Murray and A. E. Bomyn. 

7/37. No. 1036. Preliminary Beport on the Feeding of Winter Supple- 
ments to young growing steers and the effect of supple- 
mentary feeding on the subsequent development of these 
animals, by C, A. Murray and A. E. Bomyn. 

12/37. No. 1049. The Export of Frozen Porkers; Beport on Five Consign- 
ments of Porkers Exported to Smithfield, by Division of 
Animal Husbandry. 

1/38. No. 1053. The Feeding of Sunnhemp Hay as compared with Cow- 
pea Hay in the Fattening Ration for Bullocks, by A. E. 
Bomyn and B. H. Fitt. 

2/38, No. 1058. Pig Industry Act, 1937. Division of Animal Husbandry. 

3./38. No. 1062, Protein Supplements for Fattening Bullocks, by A. E, 
Bomyn and B. H. Fitt. 

9/38, No. 1083, Internal Parasites in Sheep, by Percy D. Huston, 
M,R.C.y,S., District Veterinary Officer. 


DAIRyiNG, 

12/30, No. 799. The Objects of Ripening Cream for Butter-making, and 
a few Hints on Cream Production, by F. Lammas* 
Dairy Officer. 

4/31. No. 818. Farm Butter-making. Issued by the Dairy Branch, 

9/38. No. 862. Cream Cheese, by F, A. Lammas, Dairy Officer. 

3/33, No. 880. Dairy Tests and Calculations, by F. A, Lammas, Dairy 
Officer. 

5/34, No. 922. Dairy Building in Southern Rhodesia : A Small Farm 
Dairy, by G, B. Gundry, AJ.Mech.B. 

7/34. No. 926. Dairy Buildings in Southern Rhodesia, Cow Byre— 
Type II., by B, G. Gundry, A.LMech.B, 

18/34. No 937. Gouda or Sweet Milk. Cheese, by F. Lammas, District 
Dairy Officer, 

2/36. No. 977. Notes on the Feeding of Dairy Cows during the Summer 
Months, by A. E. Bomyn, Chief Animal Husbandry 
Officer., 

6/36,. 'No., . , 99ft:;. ^ Rhodesia 'Milk rB^rding Bcheme* , 

18/37. No, 1(^1. The Production and Handling oi Milk Cream, by the 
" Dairy Branch. ; / 
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10/14. No. 191, 
4/25. No. 536. 
12/25. No. 570, 
6/26. No. 597. 

12/26. No. 618. 

1/28. No. 666. 

4/29. No. 739. 

10/29. No. 766. 
11/29. No. 760. 

2/30. No. 772. 

4/31. No. 819. 
1/52. No. 841. 

10/32. No. 866. 
4/33. No. 886. 

5/34, No. 921. 


VETBEINARY, 

Scab or Scabies in Sheep and Goats, by Howland 
Williams, M.R.C.V.S. 

Inoculation of Cattle against Redwater and Gall 
Sickness, by LI. E. W. Bevan, M.R,0.V.S. 

The Spaying of Bovines, by G. C, Hooper Sharpe, M.C., 
M.R.O.y.S., and M. H. Kingcombe, M.R.O.Y.S. 
Suspected Poisoning of Stock: The Proper Procedure, 
by M. H. Kingcombe, M.R.C.V.S. (Lond.), and A. W. 
Facer, B.A. (Oxon.), A*LC, 

Notes from the Veterinary Laboratory: Quarter Evil, 
by LI. E. W, Bevan, M.R.C.V.S., Director of Veteri- 
nary Research. 

Notes from the Veterinary Laboratory : Praemonitus— 
Praemunitus, by LI E. W. Bevan, M.R.C.V.S., 
Director of Veterinary Research. 

The Laboratory Diagnosis of Animal Diseases: A Note 
to Emphasise some Points in the Preparation and 
Forwarding of Specimens, by D.. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

Parasitic Gastritis of Cattle, by LI. E. W. Bevan, 
M.R.C.V.S., Director of Veterinary Research. 

A Note on Sheep Diseases in Southern Rhodesia, by 
D. A. Lawrence, B.V.Sc., Veterinary Research Officer, 
Department of Agriculture, Salisbury, 

Notes from the Veterinary Laboratory: Ophthalmia, by 
LI. E. W. Bevan, M.R.C.V.S., Director of Veterinary 
Research. 

Measles in Swine, by P. D. Huston, M.R.C.V.S, 
Poisonous or Suspected Poisonous Plants of Southern 
Rhodesia : Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

The Treatment of Intestinal Parasites of Sheep, by J. D. 
Coutts, D.T.S., M,R.C.V.S, 

A Preliminary Note on Contagious Granular Vaginitis 
in Southern Rhodesia, by D. A. Lawrence, B.V.Sc., 
Acting Director Veterinary Research. 

Myiasis (Screw-Worm) in Cattle in Southern Rhodesia, 
by D. A, Lawrence, Director of Veterinary Research, 
and A. Cuthbertson, Entomologist. 


IRRIGATION, WATER SUPPLIES AND SOIL EROSION. 

3/27. No. 633. The Cost of Pumping for Irrigation, by R. H. Roberts, 
B.Sc. (Eng.). 

4/27. No. 640. LeveUing for Irrigation, by Dr. W. S. H, Oleghom, 
M.I.Mech.E. 

11/27. No. 669. The Hydraulic Ram, revised by P. H. Haviland, B.Sc. 
11/28. No, 668. The Water Act, 1927, by 0. L. Robertson, B.Sc. (Eng.), 
'■■■A.M.LaE. ' . 

1/28. No. 670. Irrigation Canals, by P. H. Haviland, B.Sc. (Eng.). 
6/30. No. 786. Low Concrete Dams, by R. Hamilton Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

2/31. No. SOH, The Application of Water in Irrigation, by E. Hamilton 
Roberts, B.Sc. (Eng.), Assistant Irrigation Engineer, 
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3/31. No 811. Irrigaiiun Canal Btrucfcurcs, by E. JL Roberta, B. Be. 

(Eng.), Assistant Irrigation Engineer. 

8/52. No, 860. Boil Drainage and Utilisation of Vleis, by E, II, Eoberls. 

B.Sc. (Eng.), Assistant Irrigation Engineer. 

2/35. No. 879. Conditions (governing the Hire of Government Boring 
Machines. 

8/33. No. 900. Three I’ypes of Water Tank, by R. H. Eoboils, B.Bc. 

(Eng.), A.M.I.C.E., Assistant Irrigation Engineer. 
6/35. No. 966. Aiiimul Report of the Division of Irrigation for the 
year ended 31st December, .1934, by P. H. Haviland, 
B, Sc. (Eng.), Acting Chief Irrigation Engineer. 

U/35. No. 064. Tlie Use of Ditchers, for Constructing Contour Ridges, 
by 0. Tapson, Devondale, Gonces.sion. 

9/35. No. 067. How to use an Engineer’s or Farm Level, by fl H. 

Haviland, B.Sc. (Eng.), A.M.I.C.E,, Irrigation Engi- 
neer (TMutubelelaml). 

12/55. No 973. Darne.stic Water Supplies and Bnnilation on the Farm, 
by V, H. Haviland, B.Sc. (Eng.), A.M.I.C.E., Irriga- 
tion Engineer (Matabelelaiid). 

3/56, No. 980. Results from Glenara Soil Conservation Experiment 
Blatiofi, 1934-35 Season, by G. L. Robei’tson, B.Sc. 
A.M.I.C.E., Chief Kiiginoer, Irngntion Division, and 
A. D, Hmsbund, F.I.C., Chief Chemiwst. 

8/36. No. 999. Lining an Irrigation Furrow, by R. II Roberts, R.S., 
A.M.Inst.C.E., Assistant Irrigation Engineer. 

3/37. No. 1019. Soil Conservation, by D. Aylen, Esq., Outside Teclinical 
Assistant, and R, Hamilton Eoberls, B.Sc., 

A. M.linst.C.E., Irrigation Engineer. 

1/38. No. 1052 Small Earthen Storage Bains. Fart L By the Jrrigaiion 
Division. 

2/38. No. 1055. SmaH Earthen Storage Da m.s. Part IL By the Irngathm 
Division. 

3/38. No. 1061. Soil Drainage <*ind IHilisution of Vleis, bj' R. 11. Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineor. 

7/38. No. 1077. A Small Brick Irrigation .Furrow, by H, W. H. Wallts, 
Assistant Irrigation Engineer. 


FORESTRY. 


11/29. No 763. The milisation of Wood, by T. L, Wilkinson, M.Sc., 

B,Sc,F. ‘ , ■ . . ■ 

l/30< No. 769. The Utilisation of Wood, by T. L. Wilkinson, M.Sc., 

B.SC.F. ■ ■ ' , . * 

4/30. No, , 778. The Utilisation of Wood in Southern Rhodesia— Con- 

version and Disposal of Timber, by T, L. Wilkinson, 
M. Sc., B.Sc.F., District Forest OfBcer. 

8/30. No. 79L The Utilisation of Wood in Southern Rhodesia; Fencing, 
r.- by T,. £. Wilkinson, M.Sc,, B.Sc.F., District Forest 
,, Officer. 


2/31. No. 809i Establisihing Pines; Preliminary Observations on the 
Meets of Boil. 'Inoculation, Issued bj' the Division', of 


'4/31. No. 817'.’; Raising of Forest .■Seedlings and Transplants on 
Farm, by 'fi,- '■ Kelly ■■■■■Idwards,;;, 

.(Oxon.)^ Aotmg'Qhlef.Fore:^t Offij^er, - ‘<1 , 
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7/32. No. 857, (JhaiToal Bunung on the Farm, hy B. J. Allen, Forester, 
Rhodes Matopo School of Agriculture and Experiment 
Station. 

11/32, No 869. Wind-breaks and Shelter Belts, by A. iV. Pardy, B.Sc., 
Forestry. 

1/33. No. 874. Tree Planting, by the Division of Forestry. 

4/33, No. 888. The Vegetable Ivory Palm (Hyphoene ventricosa) , by 
G. M. McGregor, B.Sc., District B'orest Officer, Mata- 
beleland. 

8/34. No. 927. Some Facts about Tung Oil, by B. H. Finlay, B.A., 
Dip. For. (Oxon.), District Forest Officer. 

8/34. No. 928. Some Trees, Shrubs, Shrubby-Herbaceous Plants, 
Climbers and Water Plants suitable for the Colony, by 
J. W. Barnes, Manager, Government Forest Nursery, 
Salisbury. 

12/35. No. 974. Summary of the Annual Report of the Division of 
Forestry for the year 1934, by E. J. Kelly^Edwards, 
M.A., Dip. For. (Oxon.), Chief Forest Officer. 

Price List of Forest-tree Transplants, Ornamental Trees 
Shrubs, Hedge Plants, Creepers and Seeds obtainable 
at the Government Forest Nursery, Salisbury. 

3/37. No. 1.020. The Raising of Forest Seedlings and Transplants on the 
Farm, by E. J. Kelly Edwards, M.A,, Dip. For. 
(Oxon.), Conservator of Forests. 

10/37. No. 1045. Seventeenth Annual Report oF the Division of Forestry 
for the Year 1936, by E. J. Kelly Edward.s, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

6/38. No. 1073. Pruning of Plantations, by R. IT. Finlay, B.A., Oxon., 
Division of Forestry. 

7/38. No. 1076. Eighteeriih. Annual Report of the Division of Fore.stry 
for tlie year 1937, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

10/38. No. 1086. The Pot Planting of Euealypts, by IHajor G. R. Wake, 
Vigila, Umvukwes. 


HORTICULTURE 

4/27. No, 637. Harvesting, Packing and Marketing of Deciduous and 
Tropical Fruits, by G, W. Marshall, Horticulturist. 

8/27. No. 650. Coffee Culture in Southern Rhodesia, hy G. W. Marshall, 
.Horticulturist. 

2/29. No 725, Investigations into “Gollar-Eot” Disease of Citrus, by 
J, C. F. Hopkins, B.Sc. (Lond.), A.IO.T.A. (Trinidad) 

5/31. No. 814. Avocado Growing in South Africa, by Bed vers J. Blatt, 
B.Sc., Ph.D. 

il/31. No. 834. Celery Culture, by O. W. Marshall, Horticulturist, 

1/32. No. 843. Vegetable Growing in Southern Rhodesia; Onion 

Culture, by 0., W. Marshall, Horticulturist. Tr 

2/33, No. 876. Notes on 'African Aloes (Parts 1-6), by H. Baail 

Christian, “Ewanrigg,’* Arcturus. 

10/33. No. 905. Notes on African Aloes (Parts 7-10), by H. Basil 

Ghristian, “Ewanrigg,” Arcturus. 

6/34. No. 920. Citrus Fruit Growing in Rhodesia, by G. W. Marshnfl)^ 
Horticulturists 

5/37. No. 1028. Tomato Culture in Southern Ehodasia, by G. 

, :'Marshali^Hdrticu;ltum^ 

9/37. No. 1043. Tile Rhodesian Home Orchard, by 0. W. Marshall, 
Eoiiioulturjst, 
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ENTOMOLOay AND PLANT PATHOLOGY. 

2/15. No. 139. Termites, or White Ants/* by Rupert W. Jack, F.E.S 
6/15. No. 214. Some Household Insects, by R. Lowe Thompson, B.A. 
2/21. No 385. The Common Fruit Beetle, by R. W. Jack, F.E.S. 

12/24. No. 522 Notes on the Black Citrus Aphis, by C. B. Symes, 

8/25. No. 648. Insect Pests of Cotton, by C. B. Symes. 

9/27. No. 663. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Lend.), A.I.C.T.A, (Trinidad). 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

2/28, No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.LC.T,A. 

6/28. No. 696. Ticks Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, F.E.S., Chief Entomologist, 

11/28. No. 714. Trap Cropping against Maize Pests, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

12/28. No. 718. Preliminary Experiments on the Control of White Mould 
of Tobacco, by J. C, F. Hopkins, B.S. (Lend.), 
A.I.C.T.A., Chief Botanist and Mycologist. 

3/29. No. 732. Two Common Diseases of Potato Tubers in Rhode-sia, 
by J. 0. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A. 

6/29 No. 742. What is Diplodia in Maize ? An Answer to a Popular 
Question To-day, by J. C. F. Hopkins, B.Sc. (Lond.), 

A. I.C.T.A., Chief Botanist and Mycologist. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J. 0. F. Hopkins, 

B. Sc. (Lond.), A.I.C.T.A., Chief Botanist and 

Mycologist. 

9/29. No. 753. Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc (Lond.), A.I.C.T.A., Chief Botanist and 
Mycologist. 

9/29. No, 764. '‘Pinking** of Maize: Report of a Preliminary Investiga* 
tion, by T. K. Sansom, B.Sc., Plant Breeder. 

6/30. No. 784, Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lond.), A.I.C.T.A., Plant Pathologist. 
6/30. No. 788. A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lend.), A.I.C-T A., Plant 
Pathologist. 

A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. 0. F. Hopkins, B.Sc. (Lend,), A.I.C.T.A., Plant 
Pathologist. Supplement No, 1. 

7/30. No. 790. Notes on the Control of Some of the More Important 
Insect Pests of Citrus in Southern Rhodesia, by W. J. 
Hall, Fh.D,, B.Sc., Entomologist to the British South 
Africa Company in Southern Rhodesia. 

10/30. No. 796. The Army Worm (Laphygma exempta, Wlk,), by Rupert 
W. Jack, Chief Entommogist, 

11/30, No. 798. The Preparation of Bordeaux Mixture and Seasonal 
Notes on Tobacco Diseases, by J. C. F. Hopkins, B.Sc. 
(Lond.),. A.I.a.T.A. 

1/31. No. 804, Locusts in Southern Rhodesia, by Rupert W. Jack, Chief 
Entomologist. 

8/31. No. 826. Some Common Diseases of Potatoes in Southern Rho- 
desia, by J. C. Hopkins, B.Sc. (Lond.), Plant 
V Pathologist, 

:''\V:573^i ■■ No/-'' 848. Myeoldkical:'I^btes;:':-to Notes on Tobacco DiaeaaeSi 
■.■3,'Frog .'iye^ 4, White Mouldy by J, a 
. , ■ B.Sc,. (Lond.), ■ ■ ■■ ^ 
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4/32. No, 850. Pests of Stored Tobacco in Southern Rhodesia, by M. C. 
Mossop, M.Sc., Entomologist. 

6/32. No. 866. A List of Plant Diseases occurring in Southern Rho- 
desia, Supplement 2, by J. G. F. Hopkins, B.Sc. 
(Lond.), Government Plant Pathologist. 

9/32. No. 861. Further Notes on Leaf Curl of Tobacco in Southern 
Rhodesia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

11/32. No. 868, Cultural Methods and Tobacco Whitefly in Southern 
Rhodesia, by M, C. Mossop, M.Sc., Entomologist. 

5/33. No. 892. The Tsetse Fly Problem in Southern Rhodesia, by 
R. W. Jack, Chief Entomologist. 

5/33. No. 893. Experiments with Tsetse Fly Traps against Glossina 
Morsitans in Southern Rhodesia, by E. W. Jack, Chief 
Entomologist. 

6/33. No. 894. Mycological Notes. Seasonal Note,? on Tobacco 
Diseases. 6. An Unusual Type of Frog Eye Spotting, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A., 
Government Plant Pathologist, 

6/33. No. 896, A List of Plant Disea.ses occuring in Southern Rhodesia. 

Supplement 3. (New Records for period June, 1932, 
to May, 1933.) Compiled by J. C. F. Hopkins, B.Sc. 
(Lond.), A.I.'C.T.A., Government Plant Pathologist. 

7/33, No. 897. The Report of the Chief Entomologist for the year 
ending 31st December, 1932, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

8/33. No. 899, The Black Maize Beetle (Heteronchus Licus IClug), by 
C. B. Syrnes. 

10/33. No. 904. Notes on the Biology and Control of the Red Locust in 
Southern Rhodesia, 1932-1933. Part I. : Control of 
Locu5t.s, by R. W. Jack, Chief Entomologist, Part 11 : 
Biological Notes on the Red Locust (Nomadacris sep- 
temfasciata, Serv.), by M. C. Mossop, A.F.C., M.Sc., 
Entomologist. 

10/33. No. 906. The Locust Invasion of Southern Rhodesia, 1932-33, by 
R. W. Jack, Chief Entomologist. 

2/34. No, 911. Screw Worm. A Pest of Ranch Cattle in Southern Rho- 
desia, by A. Cuthbertson, Entomologist, Foreword by 
R. W. jack, Chief Entomologist. 

3/34. No. 913. Locu.st.s: Instructions for dealing with Flying Swarms, 
by The Division of Entomology, 

4/34. No. 917. The Life History of the Screw-worm B'ly, by Alexander 
Cuthbert.son, Entomologist. 

10/34, No 934. Mycological Notes. Seasonal Notes on Tobacco 

Diseases. 7, Spraying in Seed-beds and Lands, by 
J. C. F. Hopkins, D.Sc. (Lond.), A.I.O.T.A., Senior 
V\ixni Pathologist, 

12/34, No. 938, The Destruciioh and Control of Locust Hoppej^s, by 

R. W, Jack, Chief Entomologist, 

1/36. No. 942, Mycological Notes. Seasonal Notes on Tobacco 

Di^ases. 8, The Mosaic Mystery, 9, Danger Points in 
Field Spraying, by J. 0, F. Hopkins, D.Sc. (Lond.), 

; ...AJ,C.T,A., Senior Plant : Pathologist. 

4/36. No. 950. The Control of Tsetse Fly in Southern Rhodesfai: % 

■ 'Rupert' .W.,.Jack,:-CMerEntomo%^ 

:;,4/'36v :Susi5ected::\ “Streak*^' ':'.,Diaeiise/' of '.Notice-/ to; ■ 

'.,0rower.s, ' by--- C,.-. .-.F- . ’Hopkins, ' D..Sc,' ' (Lond.), ■ 
v.,V'A4, C,,T,,' A., -.'.'Benior,' plant Pathologist., 
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6/35. No. 957* Aiiminl Hepoi't of tTie Branch of llaiii Pathology for the 
year ending 31st December, 1934, by J. C. F. Hopkins, 
(Lond.), A.I.C.T.A., Senior Plant Pathologist. 

8/35, No, 962. The Heport of the Chief Entomologist for Year ending 
3lst December, 1934, by R. W. Jack, Chief Entomo- 
logist. 

19/36. No. 969. The Objects and Value of Seed Treatment of Maize 
against Diplodia, by G. M. Wickens, Ph.D. (Lond.), 
D.LC., Assistant Plant Pathologist. 

5/36. No. 986. Annual Report of the Division of Entomology for year 
ending 31st December, 1135, by Rupert W. Jack, Chief 
Entomologist. 

7/36. No. 993, Animal Report of the Senior Plant Pathologist for year 
ending 31st December, 1935. Part I. : Plant Pathology. 
Part 11. : Tobacco Research, by J. €. S. Hopkins, 
I). Sc. (Lond,), A.I.G.T.A., Senior Plant Pathologist 
and Officer in Charge of Tobacco Research Station, 
Trelawney. 


12/36. No. 1011. Tick Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, Chief Entomologist. Revised, 
November, 1936. 


7/37. No. 1037. Division of Entomology: Annual Report for year 1936, 
by R. W. Jack, Chief Entomologist. 

8/37. No, 1040. A Programme for the Control of Diseases of Apple Trees 
in Southern Rhodesia, by J, C. F, Hopkins, D.Sc, 
(Lond.), A.I.C.T.A., Senior Plant Pathologist. 


10/37. No. 1047. Mycological Notes : Seasonal Notes on Tobacco Diseases. 

X. : Precautionary Methods in Seed-beds, by J. C. F. 
Hopkins, D.Sc. (Lond.), A.T.C.T.A., Senior Plant 
Pathologist. 

12/37, No. 1050. An Unusual. Winter Outbreak of Maize Weevil Calmdra 
ofyza&, L.), by M. C. Mossop, M.Sc., Entomologist, 
Department of Agriculture. 

2/38. No, 1069. A Poison Bait for Young Locust Hoppers. 

6/38. No. 1071. Common l)isea.ses of Apples and tlieir Control in 

Southern Bhodesia, by J. C. F. Hopkins, D.Sc. (Lond,), 
AJ.C.T.A., and Aline L, Bacon, B.Sc., Division of 

I’'lant Fatlmlogy. 

6/38, No. 1074. A Note on a Stem Rot of Sweet Peas, by J. C. F. 

Hopkin.s, D.Sc., A. I.O.T. A., Senior Plant Pathologist, 
7/38. No. 1078. Mycological Notes: Seasonal Notes on Tobacco Diseases. 

IT. Two Destructive Curing Moulds, by J. C, F. 
Hopkins, D.Sc. (Lond.), A.LC.T.A., Senior Plant 

Pathologist, 

6/38, No. . 1079. Annuul B,epart of the Branch of Plant Pathology for the 

V year ending 31st December, 1937, by J. O. F. Hopkins, 

D.Sc, (Loud.), A.I.O.T.A., Senior: Plant Pathologist, 
,8/38. No. 1080, Annunr Report of the Division of Entomology for the 

year ended 31st December, 1937, by Rupert W. Jack, 
Chief". Entomologist. . 


9/38. No. 1082. The Life History of Boot Gallworm or Root Knot 
, Ealworm,^^ by M. G. Mossop,- M.Sc., -Entomologist, ; .■ 
No. ITOh: of Tobacco Seed-beds and Control of 

, Senior Plant FathoJbgfsi, and 
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POUITBY. 

1/29. No. 721. Poultry Keeping in ,Rhode.sia: Pedigree Breeding, by 
H. G. Wheeidon, Assistant Poultry Expert. 

4/29. No. 738. Hints to Breeders: Bearing Young Stock, by A, Little, 
Poultry Expert. 

6/29. No. 740. Artificial Incubation, Breeding and Rearing of Chicks, 
by H. G. Wheeidon, Poultry Expert. 

11/29. No 761. Housing and Feeding of Adult Stock, by H. G. 
Wheeidon, Poultry Expert. 

10/30. No. 795. The Turkey, by G. H. Cooper, Assistant Poultry Officer 

1/31. No. 803. Geese, by G. H. Cooper, Assistant Poultry Ofiicer. 

9/31. No. 827. The Ideal Brooder, by F. Roberts, Assistant Poultry 
Officer. 

10/32. No. 865. Poultry Industry: Care of Young Stock in Hot 
Weather, by H. G. Wheeidon, Chief Poultry Officer. 

11/32. No. 870. Trap Ne.sts, by B. G, Gundry, A.l.MechE. (combined 
^Tith No. 875). 

12/32. No. 872. Tlie Rearing .jiiid Fattening of T{»l>lo Poultry, by II. G. 
Wlmoldon, t/liiof Poultry Officer. 

3/33. No,. 884. The Vitamins in Poultry Breeding, by G. H. Cooper, 
Poultry 0.fficer, Matopn School of Agriculture and 
Experiment Station. 

6/34. No 918. The Moulting of Poultry: The Normal and Pullet Moult, 
by H. G. Wheeidon, Poultry Officer, 

10/34. No 933. Ducks on the Farm (Revised), by H, G. Wheeidon, 
Poultry Officer. 

12/34. No. 939. The Use of , Galvanised Iron in the Making of Some 
Appliances for Poultry Keeping, by G, H, Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

12/34. No. 940. A Cheap Portable Colony House for Poultry, by G. H. 

Cooper, Assistant Poultry Officer, Matopo School of 
Agriculture and Experiment Station. 

3/34. No. 947. Modern Culling of Laying Hens, by G. H, Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station, 

9/35. No. 966. Egg Marketing Bill: Draft of a Bill having for its 
purpose the more orderly Marketing of Eggs. 

11/36. No. 971. Feeds for Poultry and How to Use them, by G. H, 
Cooper, Assistant Poultry Officer. 

The following pamphlets can be obtained from the Poultry Officer upon 

application: — 

Selecting Birds for Laying Tests, by A, Little, Poultry Expert. 

Tuberculosis, by A. Hittle, Poultry Expert. 

Prevention of Disease among Poultry, by A. Little, Poultry Expert 

Preparing Birds for Show, by A. Little, Poultry Expert. 

The Fowl Tick (Argas persicus) , by A. Little, Poultry Expert. ^ 

Culling : A Seasonal Operation, by A. Little, Poultry Expert. 

Choosing a Male Bird, by A. Little, Poultry Expert. , 

■ ^ The Breeding ■ Stocky- by ,A'. ■ Little>, ■ Poultry ■ Experi,; ■■ ; ■ ' ' r' 

.Diseases' of. ''the Digestive -'Sy stem,' by A,; LItie,.’ 

M'«kting. ■lor'/Xmprovem.ept;' .and . In<jreas.ed:". Egg'' '.'?roductiofei.'-..''by'' -jii- 

Poultry Expert, '/'V 

" ' ' ' FarMal .Moult'';'.'BrO'odin:e$s. ■SeIecti.oh''df'''Layers, of ■■ 'targe' Eggs/, by ' 
V, '.A.'. LHtle," Poultry Expert. 
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Exhibiting Eggs at Shows, by A. Little, Poultry Expert. 

Condition of Birds on Show, by A, Little, Poultry Expert. 

Green Food ; The Result of not Supplying Sufficient to Poultry, by 

A. Little, Poultry Expert. 

Good and Bad Hatching Eggs, by A. Little, Poultry Expert. 
Grading Fowls, by A, Little, Poultry Expert. 

Housing: Three Important Essentials, by A. Little, Poultry Expert. 
Advice to Prospective Poultry Farmers, by A. Little, Poultry Expert 
Seasonal Hints-^August, by A. Little, Poultry Expert. 

Successful Chick Rearing, by H. G, VVheeldon, Assistant Poultry 
Expert. 

Hints to Breeders, October, by A. Little, Poultry Expert. 
Almormalities in Eggs, by A, Little, Poultry Expert. 

Hints to Breeders. Prepare for the Breeding Season, by A. Little. 
Respiratory I>isGase.s, by A. Little, Poultry Expert. 

Selection and Preparation of Fowls for Exhibition, by H. G. 
Wheeldon, Poultry Expert. 

The Close of the Hatching Season and After, by H. G. Wheeldon, 
Poultry Expert. 

7/38. No. 1075, The ArUficial Iiuudnition, .Brooding and Hearing of 
Cliickens, by H. G. Wliccidon, Poultry Ofliccr, 


METEOROLOGICAL. 

12/22, No, ^36, The Possibility of Seasonal Forecasting and Prospects 
for Rainfall Sca.son 1922-23, by C. L, Robertson, B.Sc., 

A. M.IC.E. 

12/24. No. 524. The Use of an Aneroid Barometer, by 0. L. Robertson, 

B. Sc., A.M.I.C.E. 

2/25. No. 632. The Short Period Forecast and Daily Weather Report, 
by C. L. Robertson, B.Sc,, A.M.I.C.E. 

6/26. No 542, Review of the Abnormal Rainfall Season, 1924-25, by 

C. L. Robertson, B.Sc., A.M.I.C.E. 

10/28. No, 712. The Time, and How to Find It, by N. P. Sellick, M.G., 
B.Sc. (Eng.), 

10/31. No. 832. The Weather Map and the Short Period Weather Fore- 
cast, issued by the Meteorological Office, 

2/33. No. 877. Clouds and Weather in Southern Rhodesia, by N. P, 
Sellick, M,0., B.Sc., Meteorologist. 

3/35. No. 948. The Weather, contributed by The Meteorological Office, 


AGRICULTURAL BUILDINGS. 

9/26. No. 664. Pis4-de-Terre, by P, B. Aird, 

4/26. No, 688, Concrete on the Farm^ by N. P. Sellick, M.O,, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/26. No, Flue-curing Tobacco Barns, Bulking and Grading Sheds, 

by P. H. Haviland, B.Sc. (Eng.), Acting Government 
'v ■:''':fcigatipQ Engineer. ' 

5/27. No. 644. Tobacco .Baling Boxes, by B. G, Gundry, Irrigation 

.".y|^o. ' '661. Jobacco ..■Barns,- :1.2./,ffc..-".,x . 12'' '"',,ft.;:' ,x . ■'16ft^, ■'(% 

''I&/32.,. 'Mo. ''863.'',.Figg^rles^/b|;, B. 



DEI»ARTMENTAL BULLETINS , 


911 


6/33. No, 889. The Construction of Dipping Tanks, by B. G. Gundry, 
A.I.Mech.E. ; and Notes on their Management, by 
J. M. Sinclair, M.E.C.V.S., Chief Veterinary Surgeon. 

9/33. No. 902. Brick«making on the Farm, by A. C. Jennings, 
Assoc. M. Inst. C.E. 

12/33. No. 908. A Charcoal Safe or Cooler, by B. 0. Gundry, 
A.l.Mech.E., Irrigation Division. 

5/34. No, 922. Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by B. G. Gundry, A.LMech.E, 

7/34. No 926. Dairy Buildings in Southern Rhodesia. Cow Byre— ^ 
Type II., by B. G. Gundry, A.l.Mech.E. 

8/36. No. 996. The “Gundry^* Tobacco Furnace, by B. G. Gundry, 
A.l.Mech.E. 

10/36. No. 1002. A Simple Farm Gate, contributed by the Division of 
Forestry. 

6/37. No. 1031. Cattle Bale Grip. 

8/37. No. 1041, Feeding Pens for Bullocks: the Layout at Estes Park, 
near Salisbury, 


CHEMISTRY. 

12/29. No. 762. — The Value of Rock Phosphate and ‘'Bone and Super- 
phosphate*’ as Fertilisers for Maize Production, by 
A, D. Husband, Chief Chemist, 

4/32. No. 862. Mixing of Fertilisers; A Guide to Methods of Calcula- 
tion, by the Division of Chemistry. 

7/32. No, 868. The Softening of Waters, by the Division of Chemistry. 

1/34. No. 910. The Toxicity to Grazing of Grass Sprayed with a Solution 
• of Sodium Arsenite, by A. D. Husband, F.IC., and 
J. F. Duguid, M.A., B.Sc. 

9/34. No. 930. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

Chemist, 

5/36. No. 964. Experiments on the toxicity to Fowls of Arsenite of 
Soda and Poisoned Locusts, by J. K. Chorley, 
F.R.E.S., and B. McChlery, B.A., B.Sc. 

4/36. No. 983. Annual Report of the Branch of Chemistry for year 
ending 31st December, 1935, by A. D* Husband, F.f.O,, 
Chief Chemist. 

7/37. No. 1035. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 


MISCELLANEOUS. ; ^ : 

4/28. No. 686. The Land Bank, Its Functions and How it Operates^ |by 
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Pneumatic-Tyred Farm ■Vehicle^5.— Tlie use of pneumatic- 
tyred roller-bearing wheels on farm Teliicles is becoming 
iiKU’oa singly (•oiimion. Often parts of broken-up motor cars 
are used and occasionally the axle, bearings and wlieek are 
retained, but with the pneumatic tyres replaced by iron bands 
bolted to the rims. 

Some interest attaches to the results of tests (tarried out 
at the TJniyersity of Reading farm. Loads of cwt. of basic 
slag in two-wheeled carts were carefully balanced and the 
tractiye effect on moyeinent registered by means of a dynamo- 
meter. The loaded carts were drawn oyer a grass field in wet 
winter condition and an unploughed field from which 
nuiiigolds had been carted. 

The dynamometer recordings over grass were 150 lb. with 
pneumatic tyres and roller bearings, 175 lb. with pneumatic 
tyres but without roller bearings and 275 lb. with ordinary 
wheels and iron tyres. Oyer soft ground the recordings were 
350 lb., 350 lb., and 475 lb. respectiyely. 

The eftective horse-power required on grass at an assumed 
speed of 1|- miles per hour was calculated as 0.6 with pneu- 
matic tyres and roller bearings, 0.7 with pneumatic tyres bixt 
no roller bearings, and 1.1 with ordinary iron-shod wheels. 
Over soft ground the figures were 1.4, 1.4 and 1.9 respecdiyely. 

The authors conclude that the power required to pull a 
pneumatic-tyred cart is only about two-thirds that re([uired to 
pull an ordinary cart with iron-shod wheels, and further that 
the difference is a(*<‘ounted for by the tyres and not by the 
-^roller bearings. It would appear, then, that no advantage is 
realised if roller-bearing wheels are shod with iron tyrevS. The 
authors remark that ‘Vhereas the pneximatic tyres left very 
little impreBBion on the soil and might be said to lie on the 
surface over a breadth of 6 in., the iron tyres sank in I| in. 
on the grass and left a very marked rut. This difference was 
more noticeable still on the fallow.’’ 

A Sngg^led Hew Featoe.— -Many of our fatoers, or 
h^emheys of their are partieularly in tta 



EDITORIAL. 


915 


trees, skriibs or flowers w’-lxicli grow on tkeir farnivS, Some are 
noticed on account of tkeir beauty ; otkers becaiiBe tliey are 
troublesome w^eeds, or are suspected of poisoning stock. It 
kas been suggested tkat a description of some of our common 
treevS and plants piiblisked in tke Journal would be of general 
interest. Tke collection of suitable material skould not be a 
difficult matter, but tke selection of subjects wkich are likely 
to be of tke greatest interest to most farmers is not so easy. 
Tkere are rougkly 2,000 named plants known from vSoutkern 
Ekodesia, including about 350 different grasses, 150 
sedges, 50 orchids, 300 trees and large shrubs, 120 ferns, etc. 
It is obviously impossible to deal with all these in tke Jonmal, 
as tke majority would be of strictly scientific interest only. 
It is suggested, therefore, tkat tke farmers skould send in 
specimens from which a vselection xvoxild be made. For trees 
and large shrubs a twig with leaves, flowers if possible, or 
fi'uits skould be sent. For small plants suck as grasvses, 
orchids, ferns, lilies, etc., tke wdxole plant, including the roots, 
skould be sent if possible. Fresh, living material suitable for 
pkotograpking would be most useful, but where it is impossible 
to send fresh plants tke specimens should be pressed for a day 
or two between sheets of newspaper and sent packed flat 
between cardboard. An elaborate press is not required for 
drying botanical specimens. A number of sheets of folded 
newspaper between two boards and a strap or a heavy stone 
to give the necessary pressure is all that is required. A slip 
of paper should be pxxt with each specimen giving the place 
where it was collected, the date, and the name of the collector. 

Specimens should be sent to the Director of Agriculture, 
Salisbury. If sufficient interest is shown in this proposal it 
is hoped to introduce this feature from the beginning of 1939 
and to continue it as a regular series in each number of the 
Journah 

Fencing of Fanae.~-The attention of all coneemed ii 
directed to the provisions of Section 31 of the , Land 
Act, which ■prohibits the 'practice of. placing feni^ 
'iQUr'fe#:/of;:;ahy/heaooh^ • 
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Advice as to how the (liflieulty of fencing to such beacons 
may he ovtn‘(u.)nie is obtainalde from the Under Secretary, 
De|)artTnent of Latuk, or the Siirveyor-CleneraL 

The relatives section of the Act reads as follows: — 

‘‘Except with the consent of the Surveyor-General, 
it shall not he lawful for any person to place any fence 
post or fence anchor or any other erection, or to make 
any excavation, within four feet of any heacon or station, 
except in the case of stands or plots in a township, village 
or settlement, or plots of an area not exceeding five 
morgen.’’ 

Tobacco Removal Licences. — Applications for tobacco 
removal licences under the Tobacco Pest Suppression Act, 
1933, have now been received from the majority of growers. 
The licences, which will he valid for the calendar year 1939, 
will he despatched towards the end of Deeemher. These 
licences must not be confused with registration as growers 
under the Tobacco Marketing Act, 1936, as amended. 


Plantation Crops.— The chief producing countries exported 
32 per cent, more rubber in 1937 than in the previous year, 
and world shipments of tea, sxxgar and tobacco increased by 
between 6 and 7 per cent. On the other hand, exports of both 
coffee and cocoa showed a decline of 9 per cent. 

These facts are derived from the latest edition of the 
Imperial Economic Committee’s review, “Plantation Crops,” 
which has just been pxxblished by H.M. Stationery Office 
(price: 2s. 6d. net, 2s. 9d. post free). The most significant 
data and statistics on sxigar, tea, coffee, cocoa, spices, tobacco 
and rubber are conveniently set oxit in this review, under 
headings which cover area cultivated, production, exports, 
imports, consumption, stocks and prices. 

Consuniptioii."---Some interesting inforination about con- 
sumption is given in a number of tables included in the review 
for the first time. The annual consumption of sugar in the 
United Kingdom, Austraha and tha United States has now 
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reached about one hundredweight per head of the population. 
Consumption per head in France and Germany is only about 
half as much, and in Poland, which exports vsugar, is less than 
a quarter of a hundredweight. 

Tea drinking is shown to he an Empire habit. The 
United Kingdom consumes each year over 9 lb. per head of 
the popxilation. French Morocco and the ISTetherlands, which 
are the largest foreign consumers, use less than 3 lb. per head, 
and the United States takes less than three-quarters of a pound 
per head. On the other hand, the annual consumption of 
coffee in the United King*doin is less than thi^ee-quarters of a 
pound per head, whereas in France it is about 10 lb. per head, 
in the United States over 13 Ib., and in Sweden and Denmark 
about 16 lb. 

The United States is far the chief consumer of cocoa beans, 
taking nearly three times as large a quantity as the United 
Kingdom, which is next in importance. The rubber con- 
sumption of the United States is roughly five times that of 
the United Kingdom. There has been a notable rise in the 
German absorption of rubber in recent years. 


Weedy Lands Breed B6Sts.~Weed8 in all lands should be 
destroyed before insect pests can mature on them. Many weed- 
infesting insects become crop pests. Don*t let them feed and 
don’t let them, breed. In the growing season clean lands 
assist in the control of pigweed caterpillar, mai^e caterpillar, 
rootworra, pink grub, cut worrd, army worm, stainers, and, 
directly or indirectly, many others. 

Cleanliness Aids Insect Control. 


A CHRISTMAS MESSAGE. 

Reap not part but reap the whole. 
Cleanliness Aids Insect Control. 
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Feeding and Drinking 
Appliances for Poultry. 

By G. H. CooPEH, Assistant Poultry Officer. 

In Yery few poultry keepers’ yards is there to be found 
a good selection of appliances, and it is in the hope that some 
improYenient may be made in this respect that these few notes 
on the construction of some simple appliances are giYeii. 

MateriaL—Timber of any sort has been found to be most 
unsuitable for poultry appliances in this country, because of 
the havoc caused by white ants and the fact that in the dry 
atmosphere all wood shrinks and nails drop out in time. 

Galvanised iron should be used wherever possible, for it 
ivS not subject to these disadvantages and it is actually cheaper 
per square foot than most timber; further, it is hygienic and 
is moi’e or less everlasting. It makevS a neater job. Tlie 
following appliances were made and tested exit at the Matopo 
School of Agriculture and the Government Poultry Station 
and have given every satisfaction. 

Feeder for Mature Birds (Figs. 1 and 3). — Many poultry 
keepers are changing their ideas about the xisefulness of a 
large hopper-feeder, because these so-called self-feeding 
hoppers rarely do self-feed in practice, and further, it is 
preferable to place befox^e the birds daily a fresh lot of mash. 
In self-feeding hoppers the birds tend to pick out certain fee<ls 
from the mash and leave the rest, which may remain before 
them some considerable time. The amount consumed can be 
better regulated in a feeder without u hopper and rats and 
w^astage ax^e less troublesoxne. The feeder described here is 
for half growm pullets or mature birds on range and will serve 
for 50 birds. If it is to be used in a laying house the top 
protection of iron is not necessary, the legs ending level with 
the alighting board. If there are more than 60 birds in a 
laying house extra feeders can be put in according to the 
number of birds. These feeders are portable. If cocks with 
large combs have to use this type of feeder it will be necessary 
to raise, the roller above the trough an inch more in order, not 
to damage the comb. 
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Oonfitruction.-“Foiir troiiglis without ends can be made 
from a sheet of flat galvanised iron 6 ft. x 3 ft. A strip of 
iron 18 inches x 3 feet is cut from a sheet of iron, being 
careful to cut at right angles. Each edge along the three 
foot sides is bent over J inch or less to make a round edge. 
Three inches from each edge so rounded the iron is bent at 
right angles lengthways. Again six inches fi'om each of the 
right angles bends the iron is again bent at right angles 
lengthwise. This gives a Y-shaped trough 3 feet long 6 inches 
deep with 3 inches lips hent inwards. 

The ends are cut corresponding to the shape of the end of 
the trough hent and rivetted on. Wooden ends may he used 
hut are not recommended. 

Before fastening in the ends pieces of firm hoop iron 
3 inches long, one with an J inch hole near the top and one 
with a slot leading to an -I inch hole, are rivetted one to each 
end in the middle and allowed to project over the top end, so 
that the holes are inches from the top of the end. 

A piece of wood 1 inch x 1 inch x feet is taken, a 
21 inch nail cut in half and each half hammered into an end 
of the wood in the centre, leaving ^ inch projecting. This 
forms the roller and is placed in position by pushing the nail 
without head through the hole in the hoop iron at one end 
of the trough and the other into the hole at the other end by 
means of the slot. This roller will now revolve on being 
touched and so serve the purpose of keeping the birds from, 
getting into the feeder or from perching on the roller and 
soiling the feed. A piece of plain wire No. 8 fastened along 
the top in the position of the roller has also been found satis- 
factory. This completes the trough section (fig. 3) which is 
placed in a stand as shown in the photograph (fig. 1). 

The stand can he conveniently made from timber to be 
had from a motor car case or flooring hoard. 

Take four pieces of timber each 2 inch x 2 inch x 2 feet 
9 inch to form the legs, or four pieces of angle iron 2 feet 
9 inch long ; these are held apart lengthwise by cross pieces 
3 feet X 3 inch x | inch nailed or bolted at right angles, the 
top of cross pieces being 18 inches from ground level. 
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Two pieces oi timber 16 ineli x 6 incli x inch are nailed 
or bolted to the inside of the leg pieces at the same height as 
the cross pieces. These serve to keep the legvS apart aerovss tlu? 
structure and to hold the trough. Before fixing these last 
planks in position a right angle not<*.h is sawn out of the 
middle of each, the point of the Y being half wav, or d inches 
down, the plank. 

Two pieces of timber, 3 feet x 3 inch x | inch are next 
nailed to the last mentioned pieces, one on each side, between 
the legs to serve as alighting boards for the birds to stand 
upon when feeding- iVgain two pieces 16 inches x 6 inch x 
I inch are taken and sawn to form a sloping top, being 3 inchea 
at the ends and 6 inches in the centre. One piece is nailed 
to the projecting legs above the trough at each end. Over 
these is l)ent and attached with vscrews a piece of corrugated 
or fiat iron 3 feet x 2 feet. Feeders may be made 6 feet long 
by emitting the sheets of iron in half lengthwise. If this is 
done a wooden support is advisable half way inside the trough 
and, of course, the stand must be made the appropriate length. 
The feeder is now complete and may he used for mash or 
grain feeding. 

When these feeders without tops are used in a laying 
house it is advisable to have a storage bin containing feed, 
either in the house or in close proximity. A rat-proof bin 
made from a 44 gallon drum is ideal. A vsloping lid of 
galvanivsed iron to prevent birds perching can be constructed 
and the dmii placed in the house, 

Feed Troughs for Chickens (Fig. 4). — For bal)y cbickeim 
until about three weeks of age, A piece of flat galvanised iron 
is cut 3 feet x T inches wide. Each 3 feet edge is hent over 
I inch to form a smooth edge. Again each 3 feet edge is bent 
at right angles inch from the edge. One and one-half inches 
from each of these right angle bendvS the iron is again bent at 
right angles. This gives a 3 feet rectangular trough S inches 
wide, 1| inches deep, with a J inch lip turned inwards along 
each side. 

Two ends of galvanised iron about 3^ inch x 2 inch are 
cut, bent to fit and rivetted into each end. A piece of plain 
galvanised wire Ko. 10 is taken 3 feet 1 inch in length and 
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iucli turned at right angles at each end. This wire is placed 
down the centre of the trough and the bent oyer ends soldered 
to the ends of the trough. Pive pieces of similar wire 5 inches 
in length are taken and in the centre are looped around the 
wire running lengthwise down the trough. The five short 
wires are now soldered on each side of the trough at regular 
intervals of 6 inches. These are at right angles to the long 
w^ire and keep it firmly in place along the centre of the trough. 
The wires prevent chickens from getting into the trough and 
scratching out the mash. For chickens from three weeks to 
three months of age similar troughs can be made of slightly 
lax'ger dimensions having an opening each side of the centre 
wire of not more than 2 inches. The trough portion of the 
feeder for mature hirdvS described previously can be placed 
upon the ground and securely propped up with bricks on each 
side for use by chickens just before they are able to get up 
to the alighting board on the stand. These comprise all the 
feeding utensils that will be required on the poultry farm. 

Drinking Vessels (Fig. 5). — For baby chickens until about 
two weeks of age. The old reversed bottle type of drinking 
fountain is hard to beat if the stand is made of galvanised iron 
and the bottle used is of a clear glass so that it can easily be 
seen if it is clean. 

For the bottle use a square sided Johnnie ’Walker whisky 
bottle. These are always of clear glass and the same size, as 
well as being eavsily procurable. 

To make the stand and drinking trough all in one is 
essential. 

Take a piece of flat galvanised iron 1 foot x 4| inch. Turn 
the two edges along the long sides over | inch as before to 
make a smooth edge. Again bend each edge at right angles 
I inch from the edge. This is to form the upright support 
for the bottle. Cut another piece of iron 5 inch x 3 inch to 
form the bottom of the drinking trough and round off two 
of the points at one end. 

Take a piece of iron 12 inches long and 1|* inches deep, 
bend oyer one edge | inch and flatten. Bend this piece of iron 
round the piece of 6 inch x 3 inch to form a receptacle, ha V'ing 
the turned edge upwards. These are then held securely and 
soldered together. 
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The Hiipport witli the ^ inch tlaiiges inwards is 

then md tiered at one end to the three-sided receptacle thus 
fonried, jouking a water-tight receptacle with the iipright 
support ut one eiuL 

A pierce of iriui 8 inch x 1| inch is soldered in a loop to 
tlie upriglit sxipport on the inside of the | inch flanges half 
%vay up and bent to take the shape of the bottle. This is the 
Ktipport for the l)ottle to prevent it from falling out. The 
bottle is pla(;ed in position by pushing it niouth first down 
the upright support through the loop of iron so that the 
orifice is just l>elow’ the top edge of the receptacle. Measure 
the distance between the orifice of the bottle and the bottom 
of the water receptacle — it will he about 1 inch. Immediately 
below the orifice of the l>ottle solder a piece of iron J inch 
wide bent like an arch with feet. This strip of iron prevents 
the bottle from sKpjiing too far into the receptacle. The bottle 
IB filled with winter and quickly placed in position as described 
previously. The winter will pour out into the receptacle until 
the level of the orifice is reached -when it will be checked. As 
the water is consumed the level will drop and water will flow 
from the bottle. This receptacle is always full so long as 
there is water in the hottle. 

It is important that the orifice of the bottle should be 
just below the rim of the container and that the vessel should 
be level, otherwise the w^ater will flow continually. 

The fountain may T)e used for milk also if it is not too 
■■thick. ' . . 

BrinMng Veseel for Larger CMckene (Fig. 2). — Cut a piece 
of galvanised iron 36 inch x 12 inch. Bend over each edge 
along the 12 inch sides | inch to make a smooth edge. 

Two inches from one of these edges bend the iron at right 
angles. Again five inches* from the last bend make another 
. right angle bend. With the 5 inch side dowui wards on the 
bench bend the longer upright side over in a curve till the 
edge is immediately above the edge of the shorter upright 
side, and 3 inches from it. Two ends 5 inches wide and cut 
to fit the cxirve are rivetted and soldered in and the vessel is 
Complete. The water or milk is protected from contammation 
|iy Hrds and from heating by the sun. 





(1) Outdoor Feeder for Mature Birds. 

(2) "Drinking Vessel for Larger Chickens. 

(3) Tlie Metal Trough. Section of Feeder. 

(4) Metal Feed Trough for Chickens, 

(5) Drinking Fountain for Baby Chickens. 
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Larger vessels may Le made for mature birds on a similar 
pattern having a deeper water receptacle up to six inches. If 
these appliances are made as stiggested and well cared for 
they will he nearly everlasting as well as being economical 
and hygienic. 

These appliances are easily constructed, and if the poultry 
farmer will study the requirements of his flock he will 
probably be able to improve on them himself. They inaj^ be 
seen in use at the Government Poultry Station, Salisbury. 


Cleanliness Aids Insect Control 
in Lands and Sheds, Stores and Farmsteads. 
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A Further Note giving 

a more detailed explanation of the Administration 
of: 

NOBULAll WORM REMEDY. 

NICOTINE AND BLUESTONE REMEDY. 
TETRACHLOBETHYLENE EMULSION. 
CABBONTETRACHLORIDE. 


By Peucy D. Huston, M.R.C.V.S., District Yeteriuary 

Officer. 


Table of efficacy of varions treatments: — 


(joveriiBient Wire worm Remedy effec- 
tive against 

Nicotine and Blue Stone Remedy 
effpetive against 


Nodular Worm Remedy effective 
against 


Tetraclilorethylene Emulsion effective 
against 


Oarbontetra chloride effective against 


Wire worm. 

Bankrot worm. 

Wire worm. 
Tapeworm. 

Nodular worm. 

Wire worm. 
TapewT>nn. 

Hook worm. 

Wire worm sliglit. 
Bankrot worm slight. 

Fluke. 

Hook worm slight. 


THE NODULAR WORM REMEDY. 

Supplied hy the Director of Veterinary Research, Salisbury. 

Method of Treatment.— The sheep must not be kept from 
food or water before or after treatment. They should be taken 
to water immediately before treatment, but must not be driven 
a long distance. 
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No maize or otlier grain and no salt lick slioukl be given 
from two days before until a day after treatiueTit. If the 
pasture is dry it is very desirable to run tlie sheep on green 
feed for a few hours before each dosing, and to give water. 

Sucking lambs must not have milk for four liours before 
and two limirs after treatment. 

The sheep must be dosed on a full stomach. The best time 
is in the late afternoon. 

If the pasture is dry, feed is scarce, and the sheep are 
weak, dosing may be dangerous. 

The sheep must be treated as quietly as possible, other- 
wise adverse effects may follow, especially in the case of sheep 
in good condition. Use a crush for dosing. 

The efficacy of the remedy depends on its being swallowed 
directly into the fourth stomach, and this is brought about by 
administering a small quantity of bluestone solution ii»Hne- 
diately before the remedy. The moment the latter reaches 
the throat of the sheep the large vstomach closcvS and remains 
closed for at least 15 seconds. 

The treatment therefore consists of the following two 
parts: — 

(1) The vspoon marked X is taken in the left hand and 
filled with a 10 per cent, bluestone solution (to prepare this, 
dissolve 1 lb. of bluestone in 1 gallon of water, or 2 oz. to 
1 pint water, or 2| oz. to 1 bottle water). Open the sheep’s 
mouth well and ponr the bluestone along the side of the 
tongue so that it runs down into the throat. For small lambs 
a three-quarter spoonful is sufficient. 

(2) The correct measuring spoon is filled with the remedy 
beforehand and is kept ready in the right hand to be emptied 
on to the back of the tongue immediately after giving the 
bluestone, without waiting until the sheep has swallowed the 
bluestone solution. Direcdly after administration of the 
powder the mouth is closed and the sheep released. 

Measuring the Dose*— Before xtsing the remedy it is 
desirable to empty the contents of each tin into a Suitable 
receptacle, and to stir it : well.: A quantity of the powder is 
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then plaeed in the tin with the eross-beain (as used with 
(Government wireworni remedy). The correct measuring spoon 
ii^filled lightly, without pressing against the side of the tin, 
and scraped olf level against the underside of the cross-beam. 

The remedy is administered In- means of the measuring 
spoon. Should the spoon become wet and the poAvder cling 
to it, it must he wiped. The following are the correct doses : — 

For lambs 3 to 6 months of age, spoon Ko. 1. 

For lambs over 6 to 18 months of age, spoon No. 2. 

For sheep over 18 months of age, spoon No. 3. 

It has been found that the remedy is also eSective against 
tapeworm. For lambs under 3 months old the bluestone 
solution is made half as strong as for older sheep and they get 
the following doses of the pounder: — 

3 to 7 weeks old, one No. 4 wureworm remedy 
spoonful. 

8 to 12 weeks old, two No. 4 wire worm remedy 
spoonfuls. 

Calves get one No. 3 nodular worm remedy spoonful, 
after bluestone, and the dose is repeated next 
day in the case of calves weighing 100 lb. or 
more. 

Eesults of Treatment.— The young nodular worms live in 
the nodules in the gut wall for one week or longer, up to three 
months. Then they go to live inside the large intestine, where 
they giw adult. The remedy does not kill young worms in 
the nodules, nor does it remove the nodules, but it kills the 
worms in the large intestine. The remedy also kills wireworm. 

When and how often to Treat.— Experience has shown that 
repeated treatments are necessary to (dean a floek. It is there- 
fore now’ re(;ommended to give single doses regularly every 
three weeks as long as the pasture is green, and this will be 
effective against both wireworm and nodular W’orm. 

In winter, when the pasture becomes dry, the sheep cease 
to become infested, but they may still carry many young 
w nodules and will therefore not he clean even if they 
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are dosed luitil tlie pasture is dry. For tlie next three luouthB 
new worms iimy develop in the sheep out of the uodules. If 
sheep have been run on badly infested pasture, it may 
necessary to dose them once or twice during the winter. 

In any case, it is of the greatest importance to start 
regular dosing as soon as there is some green grass in spring, 
in order to clean the sheep of worms which they have carried 
through the winter, and thus to prevent them from again 
infecting their pasture wdien the rainy season begins. 

A double close of the remedy may also be given if sheep 
are not too weak, i.e., the treatment is carried out twu"ce on 
two successive days. Where nodular worm is a serious peat, 
it may be advisable to begin and end the seavson’s dosing with 
double doses. 

Special Measures.— — It is not advisable to treat ewes 
from about a month before lambing up to about a fortnight 
thereafter. Pregnant ewes must be handled carefully* 

Warning . — Since the remedy is poisonous, it should be 
handled carefully, and sheep should not get more than the 
doses recommended* 

Lasting Properties of the Powder.— The powder does not 
deteriorate or lose strength, bxit it is advisable to keep the tins 
well closed and to store them in a dry place. 

NICOTmE AND BLIJESTONE EEMEDY. 

This remedy is the most suitable general purpose dose for 
this Colony, owing to its efficiency in killing two of the most 
common parasites, namely, Bankrot worm and Wireworm. 
When used to combat Bankrot worm infection or as a general 
purpose dose it should be given every three weeks throughout 
the year. When this remedy is used to eradicate tapeworm it 
is necessary to starve the sheep for twehty-four hours prior 
to dosing. One administration should be sufficient to remove 
all tapeworms- 

Mixture*— 

One ounce (liquid) Tobacco Extract containing 40% 
'Nicotine.'' 

One ounce (avoirdupois) Copper Sulphate (Bluestone)* 

■Three pints of , water.: : •. Pref erably; yain. ■ w^er;.; ■ ■•'.■'.iv -J;' 
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Dissolve the one ounce of bluestone in the thfee pints of 
water, then add the one ounce of nicotine extract. Keep 
mixture well shaken to ensure uniform strength of mixture. 
Only use copper, enamel, glass or earthenware containers. 

Tobacco extract 40% nicotine content can l)e obtained 
from any clieinist, and is manufactured by Macdougall, Ltd., 
distributed ])y Cooper & Kepliews, Ltd. ; a two pound tin is 
sufficient for 1,500 to 1,700 doses and costs about 16s. 6d. 
Nicotine is volatile and so to preserve its strength, after 
opening tin, transfer it into bottles, w’hieh shotild be securely 
corked. 

Doses 

Lambs 1 to 4 months old, | liquid ounce of mixture. 

Lambs 4 to 6 months old, | liquid ounce of mixture. 

Lambs 6 to 12 months old, 1 liquid ounce of mixture. 

Sheep over 12 months old, 1\ to 2 liquid ounces of 

mixture. 

Sheep in very poor condition should be given a slightly 
smaller dose than indicated above; hut they should be dosed 
every 14 days. Ewes and lambs should not be dosed during 
the four weeks before lambing. 

Method of Admimstration.— It is not necessary to keep the 
sheep away from food and water before dosing — after dosing 
they should be kept from water for four hours. “When dosing 
suckling lambs, remove them from their mothers four hoitrs 
before dosing, and they should be kept away for four hours 
after dosing. . 

Bottle should be used for administering. One and two 
ounce sisses will be found the most useful. Measure or Judge 
very carefully the qxiantity of mixture reqxiired. Keep the 
animal on all four legs, hold the animaTs head well up with 
mouth open, taking care that the tongue is free, pour the 
mixture well hack in the mouth. Do not chase the animals 
about unduly. Excellent dosing guns are now on th^ market 
by the use of which dosing is made much less arduous. 
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TETEACHLORETHYLENE EMULSION (^‘TEllUM/^ 

An emulBion of tetracElorethylene winch is mainly 
intended as a remedy against hookworms in slieep, bxit may 
also he used against other parasitevS as described, is procurable 
from the Director of Veterinary Research, Salisbury. 

For Sheep and Goata.— -The remedy kills hookworm, wire- 
worm and bankrot worm, and probably also the brown stomach 
wmrm. 

The sheep must not be kept from food or wrater before or 
after treatinent. Lambs should get no milk from four hours 
before until two hours after treatment. The animals must be 
treated when it is cool and must be kept out of the sun for a 
w’hile after treatment. The best time to treat is late in the 
afternoon when it is cool. Before, during and after treatment, 
the sheep must not be chased about. 

As in the case of the nodular worm remedy, each sheep 
must first get 2 ^ c.c. of a 10% bluestoiie solution, immediately 
after which the remedy must be given. The spoon (marked 
X) of nodular w^orm remedy can be used to administer the 
bluestone solution. (To make 10 per cent, bluestone solution, 
dissolve 1 lb. bluestone in 1 gallon of water, or 2 ozs. bluestone 
in 1 pint of water.) 

The emulsion is used as follows : — 

Shake the tin well. Open it and pour into a suitable bowl, 
say, three cupfuls of the emulsion and close the tin. Add to 
the bowl 3 cupfuls of soft water (equal quantities of emulsion 
and water). Stir occasionally and administer this mixtxire, 
immediately after the bluestone solution, by means of a 
suitable syringe : — 

to lambs of 3 to 6 months old, 10 e.c. 
to lambs of over 6 to 12 months old, 15 e.c. 
to sheep over 12 months old, 20 c.c. 

The remedy mufst be administered slowly into the side of 
the mouth. 

Mix small quantities of the remedy at a time and keep 
the bowl and the remedy clean, 
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Tlie treatment litas to be repeated twice witli intervals of 
]{) to 14 days in order to clean tbe slieep of liookwonns. If 
tlie sheep contiiuie to run on infested gTxnmd, more treatments 
will l>e reijuirecl. 

In order to exterminate hookworms, it is best to clean the 
sheep during the dry season. 

Pregnant ewes vshould not be treated for about a month 
before lambing. 

First make a test on a small number of sheep in order to 
see if there are no local conditions which might cause adverse 
effects. 

Dosing Syringe.— The Director of Yeterinarv Research, 
Salishury, sells a suitable syringe for the administration of 
this remedy.. The syringe holds up to 60 e.e. 

CARBON TETRACHLORIDE. 

Method of Treating Sheep for Fluke with Carbon Tetra- 
chloride,— This drug can be given with liquid paraffin or 
skimmed milk ; linseed oil may also be used. The strength of 
the mixture is one in four. 

Sheep should be grazed on grass veld for fourteen days 
before dosing and the animals should be given oz. bonemeal 
per day for that period, or failing this, have free access to a 
lick containing bonemeal and salt. 

Lucerne and bean hay should not be given for ten days 
before or seven days after dosing. 

Very fat or very thin sheep slunild not be dosed. Ewes 
heavy in lamb or with lambs at foot should also be left out. 

Animals should not be dosed in very hot or cold weather, 
and they should be kept as quiet avS povssible for several hours 
after dosing and not driven long distances to grazing. 

The mixture of one part carbon tetrachloride and four 
parts of liquid paraffin, or linseed oil, is made and well shaken, 
and the dose is 10 c.c. for adult sheep and 5 c.c. for lambs 
6 to 12 months old. Animals in poor condition should only 
■ receive half , a dose. 
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Tlie dose is administered slowly by a syringe, with a 
nozzle attachment, into the corner of the inoxith of the sheep. 

If skimmed milk is used instead of liquid paraffin or 
linseed oil, the dose of carbon tetrachloride must first be drawn 
up into the syringe, and then the skimmed milk afterwards. 
The syringe should be well shaken before being* administered 
as above; this precaution is necessary because carbon tetra- 
chloride does not mix with the skimmed milk. 

Before dosing a flock of sheep it is advisable to select 
three or four of the worst animals in the flock and give them 
the dose prescribed to see what effect the drug has, because it 
sometimes has a more severe effect on some flocks and breeds. 


As some difficulty was experienced in understanding the 
previous table set out for dosing sheep, I have now drawn up 
a table for the year 1939, commencing in the first week in 
January, showing what treatment should be given each week. 
As before N.O. stands for nodular worm remedy; JST.B. for 
nicotine and bluestone. A dash is inserted in each week where 
no treatment is given. 

Where it is desiroxis to give a hookworm treatment, the 
weeks in which this can best be substituted are indicated by 
the letters TET — short for tetrachlorethylene emulsion. The 
nicotine and bluestone remedy is not given during thivS treat- 
ment and the N.B. is marked with a * in the weeks in which 
it is withheld. 

Acknowledgement is made for information obtained from 
articles printed in Farming iri South Africa. 
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Jaiiuavy: 

Ist-Tlli 

N.O. 

8th-14th 

15th-2kt 

22nd.28th 

N.B, 

29th-4th Feb. 

February : 

5t)i-llth 

12lh-18tli 

N.O. 

19th-26th 

26th-4th Mar. 


March : 

6th* 11th 
N*B. 

12th*18th 

19th-25th 

26th‘lst April 
■*N.B. ■ 
TET 


April : 

2nd.8th 

9th-15th 
—or TET 

16tli-22nd 

^N.B. 

23rd-29th 
—or TET 

30th-6th May 

May : 

7th-13th 

N.O, 

14th-20th 

21st-27th 

28th-3rd June 
N.B. 


June ; 


llth-17th 

18th-24th 

N.O. 

25th-lst July 


My. 

2n(1-8ih 

9th.l5th 

N.B. 

16th-22nd 

23rd “29th 

30th'5th Aug. 
^N.B. 

TET 

August: , 

6th-12th 

13th.l9th 
—or TET 

20th-26th 

•N.B. 

27th-2nd Sept, 
-or TET 


September 

■: 3rd-9th 

10th-16th 

N.O. 

17th^23rd 

24t.h-30th 


October : 

lst-7th 

N.B. 

8th-14th 

15th-21st 

22nd-28th 

N.O. 

29th"4th Nov. 

No'vember 

: 5th-nth 

12th-18th 

N.B. 

19th-25th 

26th-2nd Dec. 


December 

: 3rcl*9th 
*N.B. 
TET 

10th-16th 

i7th‘23rd 
—or TET 

24th-30th 

•N.B. 

31st-6th Jan. 
TET 
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Feeding of Sunnhemp Hay 
to Dairy Cows. 


Experience of Major R. R. Sharp, Redl3an.k, Bulawayo* 

During tte past dry season Major R. E* vSharp, Redbank, 
Bulawayo, lias carried out a feeding trial witb snnnhemp bay 
for dairy cows. Major Sbarp bas kindly supplied this 
Department witb tbe particulars of liis experiment, and, as 
tbe results are likely to be of considerable interest to stock 
farmers, the information tbat lie bas furnislied hm been sum- 
marised for tbe Journal* 

The experiment commenced on August 1st, 1938, and was 
carried out for a period of approximately two months. 

There were 24 cou4 in the trial, 12 on each side of the 
byre. 

From August 1st to 26th all the cows (24) received cowpea 
hay at the rate of 5-6 lbs, per head per day. From that iime 
the cows on the one side of the byre (12) received cowpea bay 
as before, while those on the other side were changed over 
to the same quantity of sunnhemp hay. Both hays appeared 
to be of good quality, although Major Sharp states that he has 
made better. The cowpea hay had a little rain on it during 
curing, but was on tripods and was, therefore, still leafy and 
green. The sunnhemp was a little coarse, being sown too 
thinly, but in other respects it was of excellent quality. 

After 3J weeks the feeding of sunnhemp hay was discon- 
tinued and both sides were put again on to cowpea bay. 

The average production of the cows is shown below. 
Apart from legume hay the cows received the same treatment 
and were fed 30 lbs* of silage, a little veld hay and 8| lbs. of 
concentrates per gallon of milk produced, concentrate 



934 THE BHOBESIA AGRICULTURAL JOURNAL. 


mixture used was one of nine 
nut cake, one part blood meal, 
weight). 

parte maize, oue part groin. <1 
one part siuiflower meal (by 


OEOUP A. 
Lbs, of milk per 
cow per day. 
Cowpea Hay. 

GROUP B. 

Lbs. of milk per 
cow per day. 
Sunnhemp Hay. 

August l*26th ... 

24.7 

18 

Aug. 27tli-20th Sept. ... 

23.4 

17.6 

Sept. 21st-3rd October ... 

19.6 

15.2 


Group B was fed suniilieiup liay from tlie 27tli August to 
the 20th September iiudiiBive. Group A was fed cowpea hay 
over thivS period. 


So far as this trial goes, Major Sharp suggests that this 
trial shows that sunn hemp hay is, if anything, superior to 
co\vpea hay, siiiee Group B dropped only 2.8% in their milk 
production on sunnhemp hay while Group A on cowpea hay 
dropped 7.8% daring this 3| weeks of the trial. Both groups 
dropped about the same amount during the final two weeks 
when put back on to cowpea hay. 

He says the experiment would, of course, have to he 
repeated, but the indications are that sunnhemp is quite a 
useful feed, although it is not as palatable as cowpea hay. 


In regard to this trial the Chief Animal Husbandry 
Officer remarks that similar reports on the feeding value of 
sunnhemp hay have been received from other dairy farmers 
and the attention of those interested in the crop is also 
directed to Bulletin IS'o, 1053 of this Department, which gives 
the results of feeding sunnhemp hay to fattening hullocks. It 
must, further he emphasised that the crop should be cut as it 
comes into flower in order to make the most palatable hay and 
that it is advisahle to chaff it before feeding to save waste. 
Feeders are coming more and more to appreciate the value of 
a legume hay for feeding during the winter months, and it is 
likely th%t a considerable area of sunnhemp will be sown for 
^ the produqtl® season. ;In a' short time, 'therefore,/" 

a cdnsideraM of practical experience on the feeding 

of , the crop should be available. 
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Tobacco Production and 
Consumption 

IN THE UNION OE SOUTH AFRICA. 


In our country tie tobacco producer is protected by an 
import duty of 3s. 6d. per lb. Prom the beginning there has 
been a shortage in South Africa of tobacco varieties for the 
manufacture of cigarettes, and these varieties had therefore to 
be imported. This shortage of light tobacco of good quality 
still exists, and will probably continue for quite a number of 
years to come. It is self-evident, that Avhen the import duty 
on tobacco is high, only that of best quality comes into consi- 
deration. On account of the protection against foreign com- 
petition, the tobacco industry is not exactly practised on a 
basis that will allow of development and improvement. By 
sound application of a tax on tobacco, the necessary encourage- 
ment could be given for the impx'ovement of the local qualita- 
tive production, but the tobacco tax of 1922 unfortunately 
evoked so much unfavourable criticism that it was speedily 
withdrawn. Since then the Union, on accoxmt of rising import 
duties on tobacco, received in increasing quantities foreign 
tobacco of high quality only; but the local producer was 
allowed to produce freely, actually undisturbedly, tobacco of 
the poorest qxiality. Consequently, the Union produces a large 
quantity of tobacco which really should not be sold. 

Tobacco production is gradually increasing in our 
country. The estimate for the present season amounts to 23| 
ihilUw lbs. of tobacco. At the most 11 million lbs. of this 
yield may be expected to be of the light tobacco varieties, 
comprising 4| million lbs. of flue-cured, 6 million lbs, of air- 
cured, and three-quarter miUion lbs. of Turkish. Of tTie 
darker varieties alone, therefore, 12 million lbs. are produced. 
As regards future production, the possible development of new 
areas must be considered, especially those under irrigation, as 
toskop, ¥aalh^ and lindleyai^ort, as w€dl As t^^ 
over from otter industrms to Many farmers 

regard the tofeaooo industry aa being fairly favourable 
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economically, wliereas several other agricultural products are 
produced at a considerable lovss, thus sometimes forcing pro- 
ducers to seek a way out by cultivating tobacco. New pro- 
ducers at the outset usually produce dark tobacco, and it is 
therefore quite probable that the production of dark varietieH 
in the country will still increase con^siderably during the 
coming years. 

The latest oj9S.cial figures available for the census year 
1935-36 indicate that 20,000,000 lbs. of tobacco were used for 
manufacturing purposes, 8,000,000 lbs. being used for 
cigarettes. ISTo later pxiblished figures are available, but 
according to excise returns the manufacture of cigarettes 
increased to 9,600,000 lbs. of tobacco in 1937-38. The total 
consumption of tobacco may in these circuinstanceB be 
estimated at 22| million lbs. According to calculations, this 
includes: flue-cxired 5,000,000 lbs.; light air-exired 6,500,000 
lbs.:; Turkish, 850,000 lbs., and dark tobacco, 10,150,000 lbs. 

Tobacco stocks on hand at the different large manufac- 
turers and co-operative societies on 30th June, 1938, were as 
follows: Turkish, 2,638.000 lbs.; flxie-cured, 9,259,000 lbs. 
(which must be increased by duty-free imports of 2,400,000 
lbs. to 11,659,000 lbs.); air-cured, 16,107,000 lbs, (which also 
has to be increased by vsome two million lbs, in the stocks of 
traders from whom no returns were received, besides an esti- 
mated 12 million lbs. still in possession of farmers on farms, 
making a total of more than 30,000,000 lbs.). 

The above figures and calculations indicate that manu- 
facturers have the following stocks on hand in excess of the 
requirements for the next twelve months ; ~ 

L Flue-cured tobacco suflBicient for manufacturing for 
,■ ISunonths."' . •/;’ 

2. Turkish tobacco sufficient for manufacturing for 25 
■ months. 

8. Air-cured tobacco sufficient for manufacturing for 23 
months. ■' 

Tobacco intended for the manufacturing of cigarettes 
requires a maturing period of twelve months before it 
suiteMe, while air-oxrired tobacco may mostly be used for 
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manufacturing purposes immediately. Tlie minimum stocks 
for flue-cured and Turkish tobacco must tlierefore satisfy the 
requirements of an average of 18 montlis (or say from 12 to 
24 months), while stocks of the air-cured variety, sufficient 
for more than an average of six months, indicate that there 
are ample supplies. 

The present stocks in relation to the requirements of the 
country, therefore, appear to indicate that the position of flue- 
cured tobacco is favourable, but that of air-eured, and 
especially Turkish tobacco, very unsatisfactory. In spite of 
the fact that during the next twelve months no duty-free 
importation of Turkish tobacco will be allowed, it would be 
advisable for producers of Turkish tobacco to decrease pro- 
duction (as before) and to limit advances on tobacco taken by 
their co-operative societies, until the large stocks have been 
reduced by the manufacturers. In the case of air-cured 
tobacco, it is the dark tobacco that may cause trouble, and in 
this case too it would he advisable for farmers^ organisations 
to increase the difference in prices of desirable and less 
desirable grades of tobacco. This will encourage the pro- 
gressive farmer to make still greater efforts to produce as 
little of the dark grades as possible, as the demand for these 
varieties is smaller than the supply. — (J. H. du Plessis, S.A. 
Dept, of Agric. Press Service.) 


Cleanliness Aids Insect Control 
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CATTLE BALE or GRIP. 


The export of uhilled heef has brought the questiou of 
bruising prominently to the fore. Where cattle have to be 
“mouthed” befoi’e they are moved, there is a serious danger 
of bruising if proper equipment is not available to hold them 
and they are allowed to struggle. 

These bruises spoil the appearance of the beef and, if 
serious, lead to the rejection of the carcases for export. Some- 
times, however, the damage is internal and may escape the 
local inspector. In these cases the trouble is discovered when 
the quarter is cut up overseas and the beef is either returned 
to the agents or compensation has to be paid. Bhodesian beef 
in any case receives a poor advertisement. 

Apart, however, from the question of bruising, a good 
crush with a bale or grip is essential on any cattle farm where 
the cattle are not stabled. It facilitates the handling of the 
cattle, the dressing of wounds, castration, de-horning and 
soon. 

The Department is indebted to Mr. R. C. Simmons, of 
Glass Block, Balia Balia, for the plan of the grip shown in 
figure 1, and to Mr. H. P. Gleadow, of Central Estates, for 
the one shown in figure 2. Both designs have given full 
satisfaction on the ranches where they are used. 

Both grips are good, but the one shown in fig. 2 is 
probably the more ef ective for wild cattle and cattle with long 
horns. It looks more open to the oncoming cattle and they 
face up to it better. There is the danger, too, of a long homed 
beast edging partly through the grip No. 1 with its head 
sideways, before the tip of the second horn is cleared. It is 
then difficult to pull the gripping bar across in time to hold 
the animal. Grip No, 1 is, however, simpler of construction. 

OoxmtiQctioii figure l.—ln this design two upright posts of 
4 inch iron piping ‘A” and “B” are set in the ground at the 

crush: ,ahJ':CoIlecti pen.;..®&^:- 
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posts are connected at top and bottom by horizontal cross 
pieces made of 3 inch piping secured by | inch bolts. 
The single gripping bar is hinged between the lower 
cross pieces by another f inch bolt placed so that there is 
6 inches clearance between the gripping bar, when standing 
vertical, and the post “B.’’ The -apper end of the gripping 
bar is slotted to receive the ratchet har which works on 
a hinge bolt as shown in detail on the drawing. 

The ratchet bar rests in a slot at the top of the post 
and the ratchet teeth engage with the inner side of the pipe 
at the bottom of the slot and bold it in the desired position 
when the bale is in operation. 

Although iron piping is to be recommended for these 
parts of the structure on account of its durability, hardwood 
poles might he substituted and would give good service for a 
limited time. 

Operation.— Each animal to be examined or treated ie 
driven along tbe race until its head projects beyond the 
gripping har when the latter is quickly drawn towards the 
post ‘‘B’’ by means of the ratchet bar so that the animal is 
held firmly hy the neck. 

Figure 2.— In this design of bale there are two gripping 
bars hinged by bolts at the bottom and linked together at the, 
top in such a manner that they close in towards the centre 
when the hand lever is lowered* 

The construction and method of working is quite clearly 
shown in the drawing and little further explanation is 
required. It should he understood that the central bolt which 
connects the extension of the hand lever and the links con- 
necting the two side gripping bars must be adjusted so that it 
is free to slide up and down between the vertical gnide bars. 
A large flat washer placed on each side of the guide bars and 
kept greased will prevent the mechanism jamming. 

The gripping bars might with advantage be made of 
3 inch iron pipe which could then be hinged at top and bottonst 
with a single bolt passing through them, or the same result 
could be attained by fitting the ends of tbe poles with ferrules 
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of 3 incli piping about 6 inckes long. There would then be 
no necessity for the separate hinge plates which are shown 
bolted to the ends of the poles and the danger of the poles 
themselves splitting through the bolt holes would be removed. 

General.— In both these drawings no extension of the race 
is shown beyond the grip. It is u good plan, however, to 
continue the race for a short distance and keep it closed at the 
end by slip rails. If an animal is mivssed by the grip it can 
be then driven back to the necessary position without having 
to be herded hack to the collecting pen. 

If the grip is not placed at the end of the race, as in the 
diagrams, there should be a gate in the side of the race Just 
beyond the grip vso that the operator can get at the head of 
the animal easily. It is also an advantage to have some of 
the poles behind the grip so fixed that they can he slid 
out and the back portions of the animal can be reached 
conveniently. 


Cleanliness Aids Insect Control 
in Lands and Sheds, Stores and Farmsteads. 
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Farm Butter Making. 


Issued by Tbe Dairy Brandi. 


Introduction.— Tbe results of tlie grading of farm butter 
whicb bas been carried out under the Dairy Act during the 
past season indicate that a yeiy large proportion of the farm 
butter sold in the Colony is of very inferior quality ; less than 
13 per cent, of the butter examined was found to be first 
grade, the bulk of it being third grade and cooking butter. 
Furthermore, most of the defects observed were such as would 
be caused by faulty manufacturing methods or by lack of care 
and attention in the production and handling of the cream 
from which the butter was made. 

There is no reason why farm butter should not be a high 
grade product provided that it is properly made and the 
necessary care exercised in the production and handling of 
the cream. Generally speaking, however, even the best farm 
hntter is lacking in uniformity and keeping quality and for 
this reason cannot he regarded as a commercial or exportable 
article in the same sense as creamery butter. As the future 
development of the dairying industry depends almost entirely 
on the prospects of establishing an export trade it will 
obviously he necessary, as the Oolony^s production continues 
to expand, to restrict the manufacture of butter to the 
creameries which are properly eqxiipped with cold storage 
facilities and other appliances necessary for the production 
of an article suitable for the export trade. 

In recognition of this fact provision has been made in 
the Dairy Act for the application of certain restrictions to the 
manufacture of farm butter which, it is hoped, will ultimately 
result in the elimination of this product from the industry. 
Pending this development, however, which must of necessity 
he gradual, there is no reason why farmers who continue to 
make butter should not endeavour to improve the quality of 
their product, and it is hoped, therefore, that the informatiom 
contained in this article will he of some assistance in this 
direction. 
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Before dealing the actual butter making process, 

boweyer, it iniglit be advisable to indicate l)riefl-y the require- 
luents of the Dairy Act in relation to the manufacture and 
sale of farm butter. . 

EEaUIREMENTS OF THE DAIRY ACT lY RELATION 
TO MANUFACTURE AND SALE OF FARM BUTTER. 

Farm Butter Licencaa.— Many fanners and others appear 
to be under the impression that the manufacture of farm butter 
is entirely prohibited under the Dairy Act which came into 
force on the 1st January of this year. This is not the case. 
The Act makes provision for the licensing of farm butter, 
but this does not come into force until the 1st J anxxary, 1939 ; 
after that date any person wishing to make farm butter — 
other than that required for consumption by himself and his 
household — will have to obtain a farm butter licence from 
the Dairy Industry Control Board. 

The Dairy Industry Control Board is empowered under 
the Dairy Act to issue licences to the following persons : — 

(«) any person who satisfies the Board that before the 
commencement of the Act he was engaged in and had built 
up a high-claBS business in the making and sale of farm butter* 
Generally speaking, a farmer wotild be considered to have 
estaWisled a Mgh-class business if be has been a regular 
producer and if bis butter bas been of reasonably good quality 
and bas realised a price above tbe average obtainable for farm 
butter and approximating that paid for tbe better grades of 
creamery butter. • • 

(b) any person approved by tbe Board in a remote area 
in wbicb, in tbe opinion of tbe Board, tbe making and sale 
of farm butter is desirable in tbe interests of tbe local 
comnunity Or any section of tbe community. 

Tills provides for tbe issue of a licence for tbe making 
and sale of farm butter in a remote area — sucb as a far 
distant mining village or townsbipr— wbere it might be 
difficult, or at least inconvenient, for tbe local community to 
^ obtain butter from a creamery. ft 
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(c) Any person avIio, owing to distance from a creamery 
or to lack of facilities for transport is, in tlxe opinion of the 
Board, unable to supply cream to a creamery. 

All farm butter licences expire on the 31st December 
next succeeding the date of issue, but may, on application of 
the holder and subject to the proTisions of the Dairy Act, be 
renewed by the Board from year to year. The Board is also 
empow'ered to attach ""certain conditions to the licence, i.e., 
the Board may limit the quantity of farm butter wdiich may 
be made and sold by the licensee during the currency of the 
licence and may also fix the wholesale and retail prices at 
'which the butter may be sold and may fxirther require that 
the butter shall only he sold within a certain fixed area. The 
Act also contains a provision to the effect that if any condition 
attached to the licence is contravened, the Board may, on 
proof thereof, cancel the licence. It is also provided that 
after a date to he fixed by the MinivSter of Agriculture and 
Lands, which shall not be earlier than five years after the 
commencemenf of the Act, the issue and renewal of farm 
butter licences in terms of paragraphs (a) and (c) above shall 
be discontinued- 

Applications for farm butter licences should be addressed 
to the Secretary, Dairy Industry Control Board, P.O. Box 
1241, Salisbury. 

Butter Levy.— The Dairy Industry Control Board is 
empowered under the Dairy Act to impose a levy not exceeding 
one and a half pence per pound on all butW made in or 
impoz'ted into the Colony, except butter made by any person 
for consumption by his own household. 

In the ease of farm butter the levy is collected in the 
manner described in Government Notice No. 896 of the 31st 
December, 1937, and farmers or others requiring further infor- 
mation on the subject are advised to write to the Seeretary,^ 
Dairy Industry Control Board. 

Eegistration of Dairy Premises.-^The Dairy Act also makes 
provision for the registration of all premises which are ntsed 
for the manufacture or production of milk and other daily 
■ ‘products.:'" '■ includes- ■■premises' ' which ' 'are h.sed.^ .for: : the. 
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lira nxif act lire of farm l>ntter. In the case of farm butter 
dairies which are situated in rural areas, however, registration 
IB not yet in force and will not come into operation until a 
date to be fixed by the Minister of Agriculture and Lands. It 
must be clearly understood that the registration of premises 
is quite a separate and distinct requirement from the farm 
hutter licence previously mentioned, i.e., premises may be 
registrable as a farm butter dairy, but the owner or occupier 
thereof would still not be able to sell farm butter, unless he 
held a farm butter licence issued to him by the Dairy Industry 
Control Board, 

Farm butter makers are also required to comply with the 
Dairy Kngulations contained in Government Notice No. 899 
of the 31st Deceniher, 1937. These regulations, which came 
into force on the Ist January of this year, prescribe certain 
minimum requirements in regard to dairy buildings, miking 
conditions, etc. It is reqxiired, for instance, that milking 
operations shall be carried out in a cleanly manner and in 
an approved milking place; the dairyman must also provide 
a supply of pure wholesome water as well as proper facilities 
for the cooling of milk and cream and for the washing, 
boiling and steaming of all dairy xitensils. All utensils have 
to he of approved type, and in the case of cans, buckets and 
similar receptacles, these have to be of seamless construction. 
A dairy must also be provided, but this need not he elaborate, 
provided it has certain essential features such as a cement 
floor and a ceiling and is fly proof and adequately ventilated 
and drained. 

The dairy should also have a verandah, as this helps to 
keep the building cool; It is an advantage also if the separa- 
tion of the milk can be performed outside the dairy on the 
verandah, and for this purpose a portion of the verandah 
measuring about 8 feet square could be cemented and screened 
off with fly proof gaujze. This arrangement obviates to a great 
extent the necessity for the native employees having to enter 
the dairy, and this helps to keep the latter clean and free from 
flies. Fiirther information regarding the requirements of the 
Dairy Regulations, etc., can be obtained from the Chief Dairy 
Gfficer, Department of Agriculture and Lands, Salisbury. 
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Marking of Butter Wrappers.—Anj^ package coixtaining 
farm butter is required under tke Dairy Act to comply with, 
the following conditions : — 

(a) it must bear on the outside thereof in plainly visible 
printed capital letters the w^ords ‘^Farm Bxitter’’ and the name 
and address of the producer of such butter. 

(b) the letters forming the words ‘Tarm Butter^ ^ on the 
package must not be smaller than one-quarter of an inch 
square if the butter contained therein weighs one pound or 
less, and not smaller than one inch square if the butter con- 
tained therein weighs more than one pound. 

(c) the letters forming the name and address of the 
producer on the package must not be smaller than one-eighth 
of an inch square if the butter contained therein weighs one 
pound or under, and not smaller than one-half of an inch 
square if the butter contained therein weighs more than one 
pound. 

Standards of Composition for Farm Butter.— All butter, 
including farm butter, now has to comply with the following 
standard of composition. 

1. It shall not contain less than 80% milk fat. 

2. It shall not contain more than 16% of water. 

3. It shall not contain more than 4% of sodium chloride 
(salt). 

4. It shall contain no preservative. 

5. It shall contain no colouring matter, xinless approved 
by the Chief Dairy OflSieer (at certain times of the 
year), i.e., during the wunter it may be an advantage 
to use artificial colouring matter, in which case the 
xxse of ‘^Annatto” colouring is permitted. 

G-rading of Farm Butter.— Provision is also made in the 
Dairy Act for the grading of farm butter. Farm butter is 
graded according to the same standards as creamery butter. 
The grading is carried out by dairy ofidcers at various stores 
in the different towns. The procedure followed is to examine 
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at least 10 per cent* ot the packages forming any consignment 
of farm butter nuiniifactnred by any one person. If not less 
than 10 per cent* of tlie packages are found to contain butter 
id a certain grade, then that particular grade is marked by 
means of a rubber stamp on all the packages forming the 
consignment, with the exception of any package which is 
actually found to contain butter of a different grade, 

UTENSILS EEQUIREI) FOR BUTTER MAKING. 

L The Churn.— 'The end-over-end type of churn is recom- 
mended. This should be made of well seasoned oak or Kauri 
pine, fitted with means of ventilation and with a small window 
through which the state of the cream can be observed without 
removing the lid. The lid should be of sufficient si/o to enable 
the contents to be removed without any difficulty. 

The churn must be kept scrupulously clean and sweet 
and when not in use should be filled with clean cold water. 

At the first sign of mould growth or any offensive smell 
the churn should be soaked with a hot 10 per cent, solution 
of washing powder or a 15 per cent, salt solution and there- 
after thoroughly washed with Imiling water to remove all trace 
of the powder or salt solution. 

Soaking the churn in a hot solution of lime— prepared 
by adding a handful of slaked lime to a couple of gallons of 
water^ — is also very effective in keeping the churn sweet, 

Rreparatioxi of a Hew Churn.— Fill the churn with hot water 
to which a little washing soda has been added and allow to 
soak until all leaks are stopped. Run off this water and scrub 
thoroughly with hot water again, adding a little soda. Run 
off the water and half fill the churn with boiling water and 
give the churn a few turns, taking care to press the ventilator 
after each turn. If the preparation is complete the water 
should come off quite clear. The churn should then be well 
scrubbed with salt and filled with clean cold water to which 
a little lime may be adde^. A new butter worker should be 
/.J'reWed in a similar manner.' .■ : 




Fig. 2. — Some of the essential equipment required for farm butter-making, 
viz., enamel pail, seamless container, quart measure, squeegee, sieve, 
scotch hands, butter scoop and thei^mometer. 





Fig. 3. — Testing the thickness of the cream. The cream should run freely 
off the scotch hand. The illustration shows cream which is too thick. 
Fig. 4. — The correct method of warming the cream for churning. The 
pail of cream is placed in warm water and thoroughly stirred. Fig 5. — 
Straining the cream into the churn. I^ig. 6. — The churning process. 
Ventilating the churn. 





Fig. 1 . — ^Removing the buttermilk when churning is completed. The butter- 
milk is strained through a sieve covered with muslin. Fig. 8. — Adding 
the brine which is strained into the churn. Fig. 9. — ^Removing the 
butter grains from the churn. The butter is transferred from the churn 
with a wooden scoop to a sieve held over a bucket. Fig. 10. — ^The grains 
of butter on removal from the churn are spread evenly over the worker. 
The butter is then ready for working, or if necessary, dry salting. If 
dry salting is practised then the salt is added in two portions and is 
sprinkled evenly over the butter through a sieve. The second portion 
is added 6 or 10 minutes after the first salting and working. See 
Fig. 14. 








Pig. 15. — Examining the butter to see if it has been sufficiently worked. 
Fig. 16. — This illustrates the method , for testing the butter for loose 
moisture. Figs. 17 and 18. — ^Moulding the butter into 1 lb. pats. 
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2. The Butter-WorJ;er.— This slioxild be of the wooden tray 
type and fitted with a roller by means of which water can be 
expelled from the butter. It is almost impossible to work the 
butter properly by any other means, and the retention of water 
or butter milk as a result of insufficient working ineyitably 
means poor keeping quality and ‘"off’^ flaTOurs in the finished 
product- The working of butter with scotch hands is usually 
unsatisfactory and generally results in the retention of excess 
moisture and a greasy textured butter. The butter-worker 
should be cleaned and ti'eated in exactly the same manner as 
the churn. 

3. Scotch Hands, Butter Scoops.—These are made of wood, 
.and, like the churn, are scalded and kept sweet and clean 
when not in use. 

4. Hair Sieves and Butter Muslin for draining butter milk 
and wash water from the churn. 

5. Thermometer.— A dairy thermometer is an indispen- 

sable item of every butter-maker’s equipment. Half the 
success in making good butter depends on the proper control 
•of the temperature of the ci*eaiu and wash water during the 
churning process. These temperatures cannot be controlled 
by guesswork and a thermometer is therefore absolutely 
•essential. • 

PREPAEATION OF UTENSILS FOE BUTTEE- 
MAKING. 

The Ohurn.— Fill to approximately one-third capacity with 
boiling water, screw down the lid and give a half turn, press 
<lown the ventilator to allow the steam to escape and turn 
again. Eemove the lid, drain off the hot water and replace 
with the coldest water obtainable. Give one or two turns, 
remove the lid and allow the churn to hang downwards to 
drain. The churn is now ready for use. During the warm 
weather it may- be necessary to prepare the churn the evening 
previous to Mtter-niaking, filling it with the coldest water 
obtainable (from water bags if necessary) and expose it with 
the Hd removed, to the cool night air. 
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The Butter-Worker.—ytuld tlie l)lltter-^vo^]ver with boiling 
wateij paying particular attention to the Bcalding oi the roller. 
Itun off the hot water aiid replace with (H>ld. Eiin the cohi 
water off, and Bcrnl) with salt, lea^'ing some damp salt on 
the roller. Eej)la(e the <irain plug and iill tli(‘ worker with 
the coldest w’ater obtainable, giving the roller several turns 
round in the cold water and covering the whole with a wid; 
muslin cloth wdiieh hangs over the roller into the water. 
Expose to the night air in warm w^eatker. All Avooden utensils 
such as scotch hands and the butter moulding box, etc., should 
be treated in exactly the same manner. The object of treating 
the utensils in the manner described is to prevent the c-ream 
or Intiter, as the case may be, from sticking* to the surfaces 
with wliicli it comes in contact, 

THE HAKDIilNtt A HI) PEEPARATIOH OF CEEAM 
FOE BTTTTER-MAKING, 

ThivS beginvs at the milking shed and the butter-maker 
should see that every precaution necessary for the production 
of clean milk and the proper treatment and handling of the 
milk and cream has been observed before the cream reaches 
the churning stage. For information on this subject butter- 
makers are referred to Bulletin No, 1051, ‘^The Production 
and Handling of Milk and Cream/’ wddch gives full instruc- 
tions for the handling and treatment of cream either for 
churning or for despatch to a creamery. A recapitulation of 
some of the more important points detailed in the l>ulletin 
mentioned may, however, be of service. 

1. See that niilking operations ai*e carried otit in a 
cleanly manner and in clean dinst-free surroundings. 

2. Do not allow the cows to drink in muddy, stagnant 
pools or sluggish streams. 

3, See that feeds liable to taint the milk and cream, 
such as silage, etc., are always fed after milking, and that 
decayed, mouldy or musty foodstuffs are excluded from the 
ration fed to the milking cows. 

4, Use seamless buckets for milking and see that all 
dairy utensils, including the separator, are properly cleaned' 
and sterilised immediately after use. 
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5. See tliat the separator is properly mounted and 
properly manipulated. Flush the receiving tank and bowl 
with a gallon or so of boiling water before separating 
commences. 

6. Separate the milk us soon as possible after milking 
and strain the milk into the separator. Don’t separate at a 
temperature below 9iF F. 

7. Separate into clean empty vessels, such as enamel 
buckets, or, preferably, heavily tinned seamless pails. 

8. Cool the cream as quickly as possible after separation 
by passing it over a surface cooler through wliicli cold water 
is circulating. For preference the cream should run straight 
from the separator over the cooler into a bucket or vseamless 
container (see fig. 1). 

9. Don’t mix warm cream with cream that has already 
been cooled. When thoroughly cool the fresh cream can be 
mixed with the older cream. 

10. Keep the cream in an open receptacle covered with 
clean muslin in a clean, cool, airy place aw^ay from fruit, 
meat or other materials likely to cause taints. 

11. vStir the cream at least three times a day, using a 
proper metal cream stirer for the purpose. 

Kipening the Cream.— This refers to the changes the cream 
undergoes in fiavour, aroma and consistency during the period 
between separating and churning. 

The production of the clean, plea^sant flavour and aroma 
characteristic of good butter has been shown to be associated 
with the development of acidity which normally takes place 
during the souring or ripening process to which the cream is 
subjected hetw^een separating and churning. Every butter- 
maker knows that sour or ripened cream not only churns more 
easily than sweet cream, but that it also produces butter with 
a sharper, more pronounced flavour, the flavour of butter made 
from sw^eet cream being usually flat and insipid. 

The development of acidity during the ripening process, 
how’'ever, appears to have an adverse effect on the keeping 
quality of the butter, /.e., farm butter made from sour or acid 
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€ream lisually lias poorer keeping <piality tlian butter nuifle 
from sweet cream. Sweet ei*eam, Inmever, requires very nuieji 
longer to churn and is apt to produce butter of a flavour wbicdi 
the public docvS not demand. 

The aim of the butter-maker is, therefore, to ripen the 
cream Just sufficiently to obtain easy churning and at the same 
time secure the desired flavour and keeping quality in the 
butter. The ripening of cream can be brought about in two 
ways. 

(a) Natural Ripening.—The cream is allowed to ripen or 
sour in the natural way, the only treatment it receives being 
an occasional stirring. As the changes produced in the cream 
during* ripening are the result of bacterial fermentation, it 
follows that where the cream is allowed to ripen naturally, 
the type of fermentation that takes pla(-e will depend very 

fhe types of organisms which are present. If the 
cream has been produced under clean sanitary conditions then 
the predominant organisms present should be of desirable acid 
forming types; in this case natural ripening may give good 
results and produce a clean sound flavour in the butter. 

If, however, the cream has not been produced under 
conditions, then the organisms present are likely to 
be of undesirable types which may give rise to gassy and*other 
objectionable fermentations. 

In the case of natural ripening therefore a great deal 
depends on the conditions under which the cream has been 
produced. 

(b) Artifloial Eipening.— This involves the use of “Bturters/^ 
or cultures of acid producing organisms. The culture, which 
is obtainable in liquid or powdered form, usually the latter, 
is inoculated into half a gallon or so of freshly separated milk 
which has previously been heated tip to a temperature of 
190°-200° P, for half an hour and thereafter cooled to 

P. This inoculated milk should be thick in 24 hours. 
A small quantity of the thickened milk — say, half teaspoonful 
or even less— is then inoculatea into a second batch of freshly 
separated milk which has previously been heated up to 
190'‘-200® F , as already described and cooled down to P. 
■■;The ^rst lot;ol thick''^milk;:Can:then,feAisoa healing 
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purposes, the milk should be placed iu a seamless utensil or 
enamel pail which, slioxild stand in water in an outer container; 
the heating can be done over a Primus or kitchen stove. This 
procedure has to be followed every day, the thick milk 
has to be inoculated daily into a fresh batch of separated milk 
which is previously heated and cooled as described. 

Full directions are supplied with the cultures referred to 
and these instructions should be very closely followed. 

Artificial ripening is effected by adding a small quantity 
of the thickened starter to the cream. The amount of starter 
to add will depend on the time the cream is to be kept before 
churning, the season of the year and the temperature at which 
the cream is kept while ripening, etc. Generally speaking a 
tablespoonful or so per gallon of cream should be sufficient. 
This should be added just after the cream is separated and 
cooled. ITo starter need be added to the cream from the next 
separation if this is to be mixed and churned with the cream 
from the previous vseparation and to which vstarter has already 
been added. 

The use of starters with which to ripen the cream has 
certain advantages, but it must be emphasised that unless the 
greatest of care is exendsed in the preparation of the vStarter 
and every precaution observed to see that the uteiivsils and 
other apparatus with which it comes in contact are properly 
cleaned and sterilised, the starter may become contaminated 
with organisms capable of giving rise to undesirable fennen- 
tatioiis; in this case the addition of starter to the cream may 
seriously impair the quality of the butter. 

Experience has shown that butter-uiakers continue in 
many cases to use starters long after they have become con- 
taminated or are othe-rwise defective, and for this reason the 
artificial ripening of cream is not advocated as a general 
practice for farm butter making. 

^Ripening Temperature.— The temperature at which the 
cream shoxilcl be ripened depends, amongst other factors, on 
the period for whi<'h the cream has to be kept before churning 
and the method of ripehing that is practised. Generally 
speaking it is advisable to ripen the cream at a temperature 
of F . Below these teihperatures acid development may 
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be vslow, piirtieiilarly if iiatiirnl ripening* praetiseiL If 
starter is used, kowe^'er, tlie ereaiti nuiv be quiie successfully 
ripened at teiuperatines below tliose indicated. trunperature 
of 6(f-65" i\ can usually be quite easily laaiTituined during 
cold weather, but it is diflicult to keep tbe cream at this 
temperature during the hoi summer months without the aid 
of a refrigerator or some special cooling device, 

A refrigerator is really an essential item of equipment for 
successful biittennaking in this territory during the summer 
months, for, as will be shown later it is frequently necessary 
iluring the warm n eather to c*hurn the cream at temperattxres 
as low as 52^-54'' and it is practically impossible to reduce 
the temperature of the cjcam to tJiis point without ice <rr 
artificial refrigeration. When xisitig a refrigerator, liowevci', 
it should be renienibered that the latter is actually an air- 
tight coxnpartment and that warm fresh <‘ream placed therein 
is very liable to absorb flavours and taints from other foodstuffs 
such as meat, etc,, which may be present. Tlie cream should 
first be cooled over an open surface cooler of the type 
previously mentioned; this has the effect of not only cooling 
the cream rapidly but also of liberating some of the odours 
and gasses that may be present. When the cream has been 
cooled it may be placed in the refrigerator. 

As previously stated, however, the cream should be 
ripened at a temperatui:*e of 60®-66® F. ; if it is not practicable 
to maintain this temperature in the refrigerator then it would 
he advisable to keep the cream out of the refrigerator until 
the ripening process is complete ; the cream may then be placed 
in the refrigerator and cooled down to churning temperature. 

THE rREPAEATION OF CREAM ITIE CHURNING. 

When preparing the cream for churning attention should 
be given to the following : — ^ 

consistency of the cream. 

(2) The ripeness of the cream, 

(3) The; churhing -temper aiure,- . 
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(1) The Consistency of the Cream.— When the cream is 
ready to churn it should not he too thicks otherwise it will stick 
to the sides of the churn and cause difficult churning and a 
loss of fat in the buttermilk. If the cream is of the right 
consistency it should run off a wooden stirrer or scotch hand 
without clinging to it. If the cream is too thick it can be 
thinned down to the desired consivstency with cold water, the 
temperature of which should he the same as the churning 
temperature of the cream. 

Generally speaking, the cream when ready for churning 
shoiiid test about 35% of butter-fat. It is usually advisable 
during the summer months to separate a cream testing 40-45% 
of butter-fat, as cream of this consistency is less liable to 
become over-acid than a thinner cream. The cream can be 
thinned down for churning with cold water as already 
described. During tlie winter montbs a thinner cream can be 
separated. 

It is also of the greatest importance that the cream should 
be thoroughly mixed and blended for churning. Whei*e 
different lots of cream have to be churned together they should 
be thorough^ mixed and blended at least several hours before 
churning. If the cxeam is to he churned in the morning then 
the mixing and blending should be attended to on the previous 
evening. 

Failure to observe this precaution may result in butter 
of streaky appearance and considerable loss of fat in churning. 

(2) The Ripeness of the Cream.— When sufficiently ripe for 
butter-making the cream should have a clean sharp acid 
flavour and a smooth velvety appearance. The acidity shoiald 
be about 0.4%-0.5% lactic acid, This is, however, only a 
rough guide, as the degree of acidity to which the cream can 
safely be ripened depends on the percentage of butter-fat it 
contains, i.c., cream testing 30-35% of hutter-fat can be 
ripened to higher degree of acidity than cream testing 45-60%. 
Experience will guide the hutter-maker in deciding whether 
the cream is ripe enough for churning; generally speaking 
the cream should be ripened sufficiently to churn— at the 
correct temperature— in 25 to 30 minutes. 
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Generally speaking cream wliick lias been ripened at tke 
proper temperature skould be ready for ekunxing in 4<S kours 
so tkat it is usually necessary to churn three times a week 
during the summer months. 

(3) Churning Temperature,— This is of extreme importance. 
The churning temperature may vary from 50'’ to 60*^ 1?., or 
even several degrees ahove or below' these temperatures, 
depending on the ripeness of the ci'airi and its other charac- 
teristics. vSweet cream, for instance, should be clmrned at a 
lower temperature than ripe cream, whilst thin cream sliouM 
be churned at a higher temperature than thick ci'eam. 

It is not possible, therefore, to prescribe a definite 
chxirning temperature that will produce satisfactory results 
under all conditions or with all types of cream. The tem- 
perature at which the cream should be churned depends also 
upon the character of the butter-fat, and this in turn ivS 
influenced by a number of factors such as the season of the 
year, the period of lactation and food consumed by the cows. 
During the spring and eaidy summer when the cows are 
feeding on green pasture, the butter.-f at is usxxally soft and 
the cream has to be churned at low temperatures for the best 
results; later on in the year,, however, and particularly during 
the winter months, when the cattle are on dry feed, the butter- 
fat is very much liarder and higher chuniing temperatures 
bave to be employed. 

Experience will indicate the most suitable churning 
temperature for the locality and conditions under which the 
butter is being made. The control of cliurning temperature 
is usually the greatcvst difficulty the farm Imtter-maker has 
to face, especially during the hot suminer months. Every 
effort must be made, however, to avoid the results of churning 
at too high a temperature. It should be borne in mind that 
in order to vrork, salt, and wash the butter properly it must 
be churned to a grain of the correct size , When the churning 
temperature is too high, instead of a fine grain forming, large 
grains, or even solid lumps, appears when the cream *%reaka,^’’ 
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These lumps contain quantities of butter-milk and curd, 
ideal media for the development of organisms which cause 
flavoui'vS and rapid deterioration in quality. Once the 
lumps have formed, no amount of washing or working will 
remove the butter-milk, nor will it be possible to incorporate 
the salt evently; under these conditions the butter is almost 
certain to be defective in flavour and to have a weak, leaky 
or greasy body and a mottled or streaky appearance. High 
churning temperatui'es are invariably associated also with 
excessive loss of fat in the butter-milk. Low teinperatures on 
the other hand usually cause prolonged churning and the 
formation of small hard grains of butter in which moisture 
and salt can be incorporated only with the greatest difficulty 
and after excessive working, as a result of which the body 
is usually impaired. 

The following table will serve as a rough guide for 
chxirning temperatures under ordinary conditions : — 


Tempi'ature of Dairy. 

Churning Temperature. 

68“ P. 

53“F. 

66“ F. 

55“ F. 

64“ F. 

56“ F. 

62“ F. 

57“ F. 

60“ F . 

58“ F. 

58“ F. 

59“ F. 

55“ F. 

60“ F. 

50“ F. 

62“ F. 


If the proper temperature is observed the churning period 
shotild occupy from 25 to 30 minutes. It is also essential that 
the cream when brought to the desired churning temperature 
should be held there for some time, at least three or four hours, 
and preferably longer if this is practicable. The longer the 
cream can be held after being cooled down to churning tem- 
peratures, the firmer will he the body of the butter. If the 
cream is churned immediately after being cOoled a rapid rise 
in temperature »ay take place, during the churning process, 
and the result will be a soft, weak,' leaky bodied butter. 

During the winter months it is frequently necessary to 
raise the temperature of the cream for churning 
common procedure is to add hot water to the crea^, but 
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is a very bad practice, as it causes a weak greasy bodied 
butter. The correct method of raising the temperature is to 
place the can of cream in water at a temj>eratiire of 8(f to 
90® F. and to stir the cieain thoroughly until the desired tem- 
perature has been reached. The cream should then be held 
at churning temperature for several hours. 

Artificial Colouring*— As indicated elsewhere the use of 
*‘Annatto’' colouring matter in batter, although not recom- 
mended as a general practice, is permitted under the Dairy 
Act. During the winter months in tliis Colony butter is 
inclined to be pale in colour dxie to lack of green feed for the 
eowvs, and the use of colouring matter may then be advan- 
tageous. The amount of colouring to use will depend upon 
the shade {>f colour required and the season of the year. 
Genernlly s]>eakiBg a teaspoonful of colouring to 4-5 gallons 
of cream added to the cream just before churning should givt^ 
the desired sliade of cokmr. 

Kunning the Cream into the Churn.—When the cream is 
ready for churning it should ])e poured into the churn through 
a muslin cloth. This will have the effect of breaking up any 
lumps and also of removing any curd particles which, if not 
removed, will cause white spots to appear in the butter and 
lead also to the deA^elopment of flavours. The remnants 

of cream az^e removed from the bxieket by meaiiB of a squeegee 
and any cream remaining in the straining cloth is squee^ied 
through into the churn. The chuzn should never be filled 
to more than one-third of its capacity. 

The Churning Process.— Begin churning slowly and venti- 
late the churn every four or five revohxtions until no more air 
'or ga,s escapes when the ventilator is pressed. , Then increase 
the rate of tizrning to that fiixed for the type of chxmi used, 
and turn regularly zmtil the cream '^breaks*' and the granules 
of butter appear on the peep glass. Practice will enable the 
butter-maker to tell by the sound and feel of the churn when 
‘‘hreaking"' is about to take place. 

"When the cream breaks the churn should be stopped and 
a qxxart of cold ^ 'break ■ ^ vrater added for every three gallons 
of cream in the churn. The temperature of the break water 
should be 2 or 3 degrees below churning temperatxxre. Replace 
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tlie lid and turn slowly two or three times until the grains are 
the size of rather large shot. When the grain is of the right 
siise draw off the bntter milk, rising a hair sieve (covered with 
blitter muslin) to catch any grains which may be washed out 
w ith the butter milk. 

Washing the Butter. — ^^Ihe object of washing is to remove 
the butter milk, and wdiilst the last of the butter 3nilk is 
draining from the churn, the ivashing w-ater should be 
prepared. Clean cold w^ater only should be used. It should 
be about 4 degrees lower than the churning temperature. In 
summer the coldest ivater obtainable should be used for tbis 
purpose, and if salt is used to form a weak brine, so much 
the better, as the addition of salt will bring down the tem- 
perature from 1 to 2 degrees. After the drain plug is replaced 
pour vsufficient w^ashing w^ater into the churn to float the butter. 
Replace the lid and give the churn four or six vsharp turns. 

Drain off the first w’ash water and wash again, using 
WTiter at temperature 2 or 3 degrees lower than the first wash 
water. Two washings are usually enough, as excessive 
w’ashing has the effect of bleaching the colour and causing loss 
of flavour. 

Salting the Butter.— Brine salting is recommended for fresh 
blitter. A brine made in the proportion of one pound of salt 
to one gallon of water will give a sufficient degree of salting 
for most markets if the butter is left in the brine from 20-25 
minutes. A stronger brine left in the butter for a longer 
period will give a more highly salted butter. The brine 
should always be strained into the churn, to prevent vspecks 
of dirt or granules of un dissolved salt getting into the butter. 
SufBcient brine should be used to float the butter grains. 

The Advantages of Brining.— (1) The addition of salt to the 
water brings down its temperature about tw^o degrees, and 
this in the summer firms up the grain to a very considerable 
extent- 

(2) It improves the flavour and, being evenly distributed, 
obviates the formation of white streaks through the butter. 

(3) The butter requires less wwking and can be made up 
at once. 



968 


THE RHODESIA AGRICULTURAL JOURNAL, 


Dry Salting. — Ury salting is not recommended, altkougli 
it economises salt. Dry salting very often results in mottles 
and streaks being formed, and the butter is often full of 
purticdes of iindissolved salt. The amount of salt varies 
according to tavSte. One-half to three-<iuarters of an ounce of 
salt to one pound of butter will give a fairly heavy saltings 
but these proportions can be exceeded if so desired. Only the 
finest quality of salt should he used and it should he pure 
white in colour, fine in texture and free from dirt and impuri- 
ties, and should contain 99% or more of sodium chloride. 

The hutter, when in the grain stage, ivS sjHead over the 
worker and one half of the required amount of salt sprinkled 
evenly over the surface through a hair sieve. A little cold 
water should then be sprinkled over the salt to help dissolve 
it and the butter worked* three or four times and allowed to 
stand for 5 to 10 minutes — covered with a damp muslin cloth 
to allow the salt to dissolve. The second portion of the vsalt 

is now added and the working completed, 

Bemoving Butter from Ohurn,™ The butter, after remaining 
for about 20 to 25 minutes in the brine, should be removed 
from the churn hy means of a butter scoop on to a sieve. The 
sieve is held over a bucket which catches the diippings, and 
when the sieve is full the butter is transferred to the butter 
worker. If all the butter cannot be removed from the churn 
at one operation, the butter already in the worker should be 
covered with a wet muslin cloth until the next portion is 
placed with it. The few grains of butter vrhicli cannot be 
gathered, or which, cling to the sides of the churn, can be 
washed through the phtg hole with the brine and caught in 
the sieve. Care should always be exercised in taking the butter 
out of the ehiirn bo m not to scrape it against the sides of the 
churn, as this may cause the latter to become greasy and 
.sticky, *. 

Working the Butter, — ^The butter grains, upon removal 
from the churn, are spread over the surface of the worker and 
the roller gently passed over them. Great care should be 
taken at this stage not to rub the butter with the roller. The 
roller is so constructed that, properly manipulated, it will 
give the requisite pressure to work the butter without any 
tubbing or friction, ITp be placed the 
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worker than can he conveniently worked. Each time the 
roller has been passed over the butter the latter should be 
collected with the aid of the scotch hands into two rolls and 
placed under the roller near the end of the worker. After 
8 to 10 workings it will be found that the Initter is sufficiently 
dry. Well worked butter should be just so dry that^ when 
cut and squeezed between two scotch hands, only a drop or 
two of water appears on the surface ; at the same time it should 
break with an even granular fracture, showing the grain quite 
distinctly like broken steel. 

Properly made butter should not contain more than 16 
per cent, of moisture. This, as previoxisly stated, is a require- 
ment of the Dairy Act. In the winter months, owing to the 
hardness of the fat and other factors, it is difficult to incor- 
porate 16 per cent, of moisture in the butter, but during the 
summer months when churning temperatures are high, the 
percentage of water incorporated in the butter may exceed the 
legal standard; samples of farm butter have frequently been 
found to contain as much as 27% of water. Over churning, 
especially at high temperatures, frequently results in the 
retention of excess moisture in the butter. 

Do not Overwork.— Too much working is a common fault 
of farm butter. Such butter has a dull, greasj^ appearance 
and its texture is spoiled. 

Do not attempt to work the butter when too soft, other- 
wise the butter will become greasy and it will be impossible 
to work the moisture out of it properly. If the butter is too 
soft to work, it should be spread out on a plate or tray, covered 
with damp muslin dipped in brine and be left in a draught 
or in as cool a place as possible until firm enough to be worked. 
During the summer months the working should be done either 
at daybreak or before if possible. 

Making IJp, Wrapping and Packing the Butter.— If any 
quantity of butter is made the printing is most conveniently 
done with a small hand printing machine. Failing this, the 
butter can be made into 1 lb. pats with a pair of scotch hands 
or by means of a small wooden mould, but care should be 
exercised to see that the butter is not too soft, atherwm^ 
may become greasy. Gare should also be ©xUrcised to see 
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that the butter is uuide up into neat, uniform, rectaiigulur 
packages, which should be wrapped in the best quality white 
vegetable parchment paper jneusuring llj inch x imdi. 
Small wrapping papers are unsatisfactory. IMie wrapper 
should bear the words Fiinu Butter and the name ami 
address of the ])roducer as required under the Dairy Act. IMie 
actual method of wrapping the butter is another matter 
which, at times, does not receive sufficient attention. Loose 
corners and ends detract from the appearance of the butter 
and should be avoided. The diagraiUvS in fig. 21 illustrate the 
(correct method of wrapping butter. 

The wrappers should be soaked in cold water, or prefer- 
ably brine, before use. Butter wrappetvS vshould always In* 
kept in a clean dry place and be protected from dust, other- 
wise they may become infected with mould spores and (atuse 
s)>otvS of mould to appear on the surface of the butter when 
subsequently used for wrapping. Wrappers which are con- 
taminated with mould can be disinfected by soaking for a 
couple of hours in hot strong brine prepared by dissolving 
l|-2 lb. of salt in water. 

As soon as it is wrapped the btitter should be placed in 
an ice chest or refrigerator; failing this it should be covered 
with wet butter mUvslin and kept in a cool place. Special boxes 
of some odourless wood should be provided for packing the 
butter ; before packing, the box should be lined with vegetuhlc 
parchment or butter muslin. For packing farm butter a Hat 
shaped box containing two layers of butter is to be preferred 
to a deep box containing five or six layers. The box contain- 
ing the b\xtter should at all costs be ]>roiected from the heat 
of the sun. 

Treatment of tJtenails after Use.—Tlu? churn sliould be 
almost free fix)m Imtter after the luine has been run otf. It 
should be washed with warm winter and all traces of butter 
removed with a brush. Give the churn a few turns, ventilat- 
ing frequently and let out the w^arm water. Next fill the 
churn to half capacity with boiling water, add a small 
quantity of washing powder and revolve the churn a few times, 
taking care to press the ventilator at each turn. Eun off th# 
water, remove the lid, and turn the churn upside down to 
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drain and dry. The rubber baud should be washed separately 
in warm water containing washing powder and then finally 
washed in cold water. The rubber band should on no account 
be hung up to dry, as this causes the rubber to stretch. All 
metal work should be dried and polished. 

The butter worker, scotch hands, sieve, etc., should be 
well scrubbed with a brush and hot water after a preliminary 
washing. The butter muslin should be washed and scalded 
and hung up to dry. All utensils should be neatly arranged 
on the butter w'orker and the daily washed down with boiling 
water and left to dry. 

CHURNING DIFFICULTIES. 

1. Sticky Churns.— Occasionally difficulty is experienced 
in preventing the butter from sticking to the sides of the 
churn and rollers of the worker, etc. In most cases this is 
due entirely to not having chilled the churn, etc., sufficiently 
before use. In such cases the difficulty may be avoided by 
paying strict attention to the final rinsing of the churn, 
W’orker, scotch hands, etc., with the coldest water obtainable 
before being used for churning or working purposes. 

Not infrequently the wooden equipment does not respond 
to this treatment and the butter continues to stick. This is 
probably due to the fact that the utensils have not been 
properly cared for and the pores of the wood have become 
choked with fat and milk solids. An effective remedy in this 
case is to lime-wash the affected articles, allowing the lime 
to dry and remain on the equipment for several days. Before 
use again the chxtrn, etc., should be thoroughly scrubbed with 
hot water to which a liberal quantity of washing powder has 
been added. 

2. Prolonged Churning.— This is most (ioinmon in the 
winter months, when the cows are well on in lactation and 
are on dry feed. At times the combination of these two 
factors renders the cream very difficult to churn. Prevention 
is better than cure, and if the butter-making returns warrant 
it, the calving programme should be so arranged that fresh 
cows will be coming into milk every month or two. It is 
especially necessary to provide succulent feeds, such as maize- 
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ensilage or green feed, etc., during the colder months, as this 
will tend to reduce the proportion of hard fats and thus induce 
easy churning with a far more delicate flavour in the 
lesultant butter. Certain (ioncentrates such, as (‘.otton seed 
meal, when fed in excessive quantities, may produce a hard 
tallowy butter fat wdiicdi may be slow to churn. T^roperly 
combined with other foodstuffs, cotton seed cake has very little 
effect on the butter fat and is indeed a, very valuable concen- 
trate. Similarly maize meal when fed in large amounts, parti- 
cularly when (combined with coarse dry fodders such as maize 
stover, etc., may produce an abnormally hard butter. 
.Linseed meal, on the other hand, produces a soft butter when 
fed alone or in large amounts. 

Prolonged churning is, however, more commonly cavised 
by one or more of the following: — 

(а) Churning at too low a temperature. The renunly here 
is to remove the cream, or portion thereof from the cdiurn and 
warm it up, as previously described, to the correct churning 
temperature. Check the accuracy of the thermometer used, 

(б) Palling to ripen the cream sufficiently before churn- 
ing. The acidity should be between 0.4% and 0.5% as deter- 
mined by the acidimeter test. (See Bulletin No. 880, Dairy 
Tests and Calculations.) 

(o) Churning cream when too thick. As already indicated 
the correct consistency is about 35% Initter fat, but this may 
be further reduced if circumBtances demand it. 

(d) Not /allowing the (U'eam to remain at churning tem- 
perature long enough to permit the fat globules to take up 
this temperature. At least 3 hours should be taken for this 
purpose and preferably longer, 

(a) Overfilling the chtirn. TTnder no circmmstances 
should the churn be more than one-third filled, 

(/) Abnormal fermentations in the cream causing ex<?eB- 
sive viscosity. 

3. ^*Sleepy^> Oream.— This refers to cream which froths 
abnormally during the churning process and sticks to the 
sides of the churn with the result that agitation within the 










Fig. 23. — Untidy wrapping. 


Fig. 22. A neatly wrapped pound of butter. Note absence of loose ends. 








Fig. 24. — Butter showing good grain and texture. 


Fig. 25. — Butter showing very poor texture, the result of over-churning 
or over-working. 
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eliRrn practically ceases. The cream may also become very 
viscous. The difficulty may at times be overcome by pouring 
warm water on the outside of the churn and allowing the 
cream to stand motionless for a while, after which churning 
can usxially be completed. Occasionally, however, the cream 
absolutely refuses to chxirn and has to be discarded. *‘Sleepy’^ 
cream is not common in this territory. The addition of a 
handful or so of dry salt to the cream in the churn is also 
of great assistance at times in overcoming churning 
difficulties. 

Preserving Butter. — It is extremely difficult in a semi- 
tropical country to preserve butter for any length of time 
without artificial refrigeration. On some farms, however, 
butter is none too plentiful during the winter and an effort 
has to be made, therefore, to preserve some of the butter made 
in the summer for winter use. 

In this case the cream from which the butter is made 
should be fairly sweet, t.e., it should have a very slight acid 
flavour. It should be churned at a low temperature 2‘"F.-3^F. 
lower than \is\ial- Churning should cease when the grains are 
about one-half the size of Kaffir corn kernels, and the butter 
washed thoroughly in three or four wash-waters, until all 
traces of butter milk have been removed. Butter, for pre- 
serving pxirposes, should be dry salted, and, as an excess of 
salt has a preserving effect, liberal qiiantities should be used, 
i,e,, 1 oz. of salt to each lb. of butter. 

Only the finest dairy salt should be used, and it is 
advisable to add it in three applications as outlined xinder the 
heading ^‘Dry Salting,” but allowing at least 30 minutes 
between each application to permit the salt to dissolve 
thoroughly. 

The working of butter for preserving purposes is a most 
important matter, and care should be taken to work it as dry 
as possible withotit causing greasiness. It is for this reason 
that slightly lower temperatures are advocated which will 
permit of thorough working resulting in a drier body and 
complete in corporation of the salt. The drier the butter, the 
better it wiU keep. 
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After working, tlie butter should be parked in a glassed jar 
or fruit jar whi(di luiB been thoroughly w(;alded beforehand. 
The butter should be pressed firiniy into the jar so as to leave 
no air spaces. When the jar is filled to within a quarter of 
an inch of the top, a i)ieee of parchiuent pa})er is pimped over 
the butter and covered with a good thick layer of dairy salt 
whicdi is brought flush with the top of the jar. The jar is 
then sealed or tied down with paridinient paper as tlie case 
may be and stored in the coolest place obtainable. 

When required for use, the butter is removed from the 
container and soaked bu an hour or two in water at a tem- 
perature of 60-65'^F. and is then re-woi-ked, being sprinkled 
at the same time with, water to reduce the saltiness. 

Another niethod of preserving butter is by ^‘|)ounding^^ 
it, wrapping it in muslin instead of butter paper and storing 
it in strong brine. A piece of thread fastened longways round 
the pounds of butter will prevent the wrapping from working 
loose. A round lid, vsomewliat smaller than the cask in which 
the butter is stored, is floated on the brine and enough weight 
placed upon it to keep the butter well under. 

som:e common defects in fatim butter. 

Defects conimouly found in farm butter may be divided 
into three chmses : — 

]. Defects in Huvout* and uroina. 

2. Defends in body and texture. 

tl, I)efe<ds in c.olour, 

I. Defects in flavour and Aroma* - The inn* flavour of 
high-cUms butter is very difti<nilt to define. Butter should 
have a delicate, nutty, c.lean flavour, pleasing to the palate. 
The following are the moBt common defects in flavour: — 

(1) Mavour*-— Butter which is lacking in flavour, 

but which is otherwise free from ob jectionable flavours or 
taints, is termed flat or insipid. This is one of the commonest 
defects of butter, and is generally caused by one or more of the 
following : — 

Lack of green or succulent feed, especially in the 
winter. 
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ii, Ripeinng of cream at too low a temperature or 
elmrning the cream before sufficient acidity has 
been dey eloped. 

iii. Excessive wavsliing of the butter whilst in the 
granular stage. 

iv. Excessive dilution of the cream with water for 
churning. 

Butter which is under-salted frequently has an insipid 
taste; salt in moderate and correct proportion always brings, 
out the delicate flavour and improves the appearance of the 
blitter by deepening the colour. 

(2) Stale Flavour. — Staleness is generally characteristic of 
butter made from old, stale or over-ripe cream, or it may be 
caused by the use of cream obtained from the milk of cows 
far advanced in lactation. A more frequent cause, kowevery 
is the use of rusty (*reani recejitacles for ripening the cream. 

(3) Sour Flavour and Aroma.— This is a common defect in 
hot weather in farm butter and is usually caused by allowing 
the cream to beciome too wsour before churning. 

(4) Cheesy Flavours.— These flavours are generally caused 
by decomposition of the protein matter or curd (derived from 
butter milk) retained in the butter owing to faulty washing. 
This is a defect (common during the suininer, when it is 
almost impossible to make butter on the farms without the use 
of i<‘e. If such butter is maintained at ordinary summer tem- 
peratures the flavour goes “off’’ in two or three days, and if 
stored any length of time becomes absolutely obnoxious. To 
avoid the development of this cheesy flavour it is necessary to. 
use all available means to get the cream and washing water as 
cool as possible. Cheesy butter is often full of white specks. 
These are particles of curd which are incorporated in the 
butter, either through neglecting to strain the cream when it 
is put into the churn or by over-churning the butter. In the 
latter case it is obviouvsly impossible to get rid of the butter 
milk and portions of hardened curd by washing. 

(5) Bitter Flavour.— This flavour has been noticed very 
frequently when droughty conditions were prevalent. At 
these times cows are usually to be found gracing in the vleis , 
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where the herbage is usually of a rank, sedgy nature. This 
grazing apparently causes bitterness in tlie milk and cream; 
a bitter flavour may also be caused by certain feeds and weeds, 
and it is frequently found in the milk and cream obtained 
from cows far advanced in la,<‘tatimi. Cream which is not 
sufficiently stirred while ripening is also prone to develop an 
unpleasant bitter taste. Bitterness in ]>utter is also quite 
"'frequently (caused by the use of impxire salt containing 
comparatively large amounts of magnesium and calcium 
compounds. 

(6) Mouldy or Musty Flavour.—A moubly oi* muBty flavour 
in cream and Initter may be caused bj" feeding mouldy and 
musty feeds, ('beam whi(*h is idpened in a closed can or other 
receptacle on which a lid has been placed, generally develops 
a peculiar musty flavoiir whi(‘h may subsequently appear in 
the butter. This defect is most readily prevented by prompt 
cooling and frequent stirring of the freshly separated cream; 
the latter should be exposed to the air as much as possible 
whilst cooling and ripening, and this is beet achieved h}’' 
placing a piece of butter muslin over the mouth or opening 
of the receptacle or vessel containing the cream. Cream 
should at all times be kept in a cool airy place. Any dark, 
dusty, un ventilated place is conducive to the formation of 
immld; the latter wall not develop if the dairy is kept 
thoroughly clean and the walls freqtxently whitewashed. 

Mould is often caused by the use of cheap unsuitable 
boxes for the butter, such as soap boxes, etc. If these boxes 
are at all damp or are kept in a damp place for any length of 
time, moxild is almost certain to develop. Thick inferior 
butter paper is another frequent caxtse of mould. 

(7) Tallowy Flavour,— Tallowy butter has a distinct taste 

and odour of spoiled tallow, and is usually bleached in colour 
or entirely white. Tallowiness generally develops in butter 
stored at room temperatures, and is generally considered to 
be caused by decomposition of the butterf at, a process which 
is encouraged by exposure of the butter to air, light and 
wamth. Thesr c^ generally satisfied when butter 

is kept for any period on the average farm Or stores, etc., 

.;:^nd for this reason tallowiness in' a defect common' to."muph.of''; 

,prodiiced but^ 
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The use of old, rusty dairy utensils, cans, etc., also 
favours the development of a tallowy flavour in butter. 
Tallowiness can be almost entirely avoided by handling the 
cream in non-rusty cans, etc., and by storing the butter under 
conditions where it is not unduly exposed to the air, light, 
heat, etc. 

(8) XTnclean Flavours*— An unclean flavour in butter 
suggests careless methods of production and the use of dirty 
or unsanitary utensils. 

Unclean flavours may be imparted to butter by the 
presence in the milk, cream, or butter, of decomposed milk 
solids, or by the use of unclean wash water left in the dairy 
utensils. A high standard of cleanliness and the use of 
seamless utensils is the only effective method of overcoming 
this defect, 

(9) Bancid Flavour.— A rancid flavour is usually to be 
found in butter which has been stored for some time, although 
badly made farm butter often tuims rancid within a week. 
Bancidity is the result of decomposition of the butterfat, a 
process usually brought about by organisms present in the 
butter. Cleanliness in production and the observance of all 
the precautions necessary for the manufacture and stallage of 
the butter are the most effective means of overcoming this 
defect, 

(10) Yeasty Flavour.— This flavour is usually a hot 
weather defect and is due to the presence of yeast cells in the 
cream. The flavours arising from such contamination are of 
great variety, hut all are objectionable. The yeasty fermen- 
tation is invariably characterised by the vigorous formation 
of gas causing the cream to ri^ and froth over. This defect 
can be prevented by the exercise of sanitary methods of pro- 
duction and the proper cooling of the cream after separation. 
An unclean separator is a common cause of this defect. 

2. Defects in Body and Yexttire.—Properly made butter has 
a firm, solid ^‘body'^ and a consistently waxy, cWe texture. 
When the butter is first formed in the churn it makes its 
appearance in the shape of minute irregular granules. In 
the subsequent process of manufacture, if ‘the butter is 
properly made, these granules never completely lose their 
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ind.ivicl'UcilitT} ciiid tlicy constitute tlio S0“<jtill6(l 
appearance wliicli is noticeable when the butter is broken. Tlu* 
more distinct the granules, the better the texture. Wlien the 
butter is cut, no particles of fat should adhere to the knife. 

(1) Weak and Greasy Body.— These are (‘oininon faults of 
butter made in the ^varmer season of the year, but even in the 
winter weak-bodied butter, because of overworking, is only 
too common. The fundamental cause of a w’^eak body is 
neglect to cool the cream properly prior to churning. Butter- 
fat is composed of a mixture of fats of different .melting 
points, and it is obvious that although some of thcvse fats may 
be {drilled, others may ])e in a semi-liquid state. It is these 
semi-liquid fats wliicdi cause a weak-bodied butter. If this 
defect is to be avoided it is essential to hold the (‘ream at a 
low temperature for some considerable time. When it is 
impossible to reduce the temperature of the (‘ream to a 
sufficient degree, churn the butter carefully, adding plenty of 
breaking Avater, and' alloiA- the butter granules to harden in 
brine made with the coldest water obtainable. By this means 
it can he handled and worked without serious danger of its 
becoming greasy. 

Soft butter should neA^er be worked. It should be placed 
in a flat dish with a damp muslin cdoth, and exposed to a 
draught until such time as it is hard enough to he worked 
and made up, 

2. Leaky Body and Texture.— Sxxch butter when Inoken or 
squeeized between two sc^otch hands shows drops of water on 
the broken surface. Butter which has been properly (‘hurned 
and worked is dry in appearance and only by exerting great 
pressure can a drop of water be made visible. 

Leaky butter is usxially caused by over-cLiiriung, under- 
working or by churning at too high or too low a temperature. 
During the summer months, over-churning is very (jomiuon 
and is difficult to avoid unless the temperature of the cream 
can be controlled. Over-churned butter contains a lot of 
moisture which no amount of working will eradicate. Under- 
working has the same effect in that not sufficient pressure has 
been applied to the butter to bring the grains together close 
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enough and so distribute the water evenly and in minute 
dro 2 :)lets throughout the mass of the butter. Leaky butter 
usually has 2 ^oor keeping qualities. 

(3) Brittle and Crumbly Texture.— This defect usually 
o(‘.curvS in the winter months when the cows are on dry feed 
and the butterfat ivS excessively firm and hard. The only 
effective remedy ivS to 2)roYide green or succulent feeds during 
the dry monthvS. 

3. Defects in Colour.— The colour of butter must be of the 
shade and intensity desired hj the market in which it is sold. 
For local i)urpose8 a medium shade is required. 

It is generally accepted that the natural colour of cream 
and butter is derived from c-ertain yelloM' j>ignients which 
a(u*.ompany the chlorophyll or green coloixring* matter of 
plantvS. While most green foods, yellow roots, etc., contain 
these pigments in ahundan(.*e, they are generally lacking in 
dry feeds and (ioucentrates. This exj^laims why the colour of 
butter in spring is of a much deeper shade than that of butter 
made in the A^vanter, when the cows are being fed largely on 
dry hay or mealie stalks, supplemented with mealie meal, 
bean meal or other concientrates. It is remarkable how well- 
got hay, with the original green colour still retained, 
maintains the colour of the butter in the winter. Such hay 
is, of course, of much higher feeding value than the dried 
grass which is so commonly cut in this country. 

The breed of cattle also affects coloiir. It is W’^ell known 
that the Jersey and Giiernsey breed gh^e highly coloured 
cream even in winter, whilst that of the vShorthorn and the 
Friesland, under similar conditions, is almost AA^hite. 

(1) Dull Colour.— The dull and lifeless colour which is 
frequently noticeable in butter is invariably the result of over- 
working. If the butter is overworked to such an extent that 
the grain is destroyed, the fat loses its bright colour and the 
butter has a dull appearance; by careful Avorking of the butter 
this defect can be avoided. 

(2) Mottled or Streaky Butter.-r-Mottles and streaks are 
quite common defects in South African butter. They are 
usually cauwsed by (1) unequal mixing of creams of different 
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stages of ripeness; (2) by unequal working of tlie butter; (3) 
by oYer-churuing or insuflicient wasting whilst the butter is 
in the granular stage; (4) by the unequal distribution of salt 
throughout the butter. The remedies are obvious. Different 
creams should be well mixed and allowed to stand for some 
time before churning. Care should be taken to avoid over- 
churning, and the butter granules should be thoroughly 
washed; brine salting should be practised where possible, and 
the butter must be evenly and completely w^orked. If dry 
salting is practised the salt should be of the best quality and 
finely ground. It should be evenly distributed through a hair 
sieve over the butter whilst it is vstill in the granular form, 
and is better applied in two lots, half at a time, to allow of 
a more thorough incorporation in the butter. This latter 
practice, however, is not recommended in very warm weather, 
as the longer the butter is kept un worked the softer it 
becomes. 

SUMMARY. 

1. See that the cream is produced under clean, sanitary 
conditions and that all the utensils used in connection there- 
with are properly cleaned and sterilised. 

2. Use every available means to churn at the correct, 
temperatures. 

3. Regulate the ripening of the cream so as to churn in 
about 25-30 minutes winter and summer. 

4. To prepare the chum, butter worker and other 
wooden utensils : — 

(a) Rinse with warm water. 

(h) Scald with boiling water. 

(c) Rub with salt. 

(d) Rinse with cold water. 

5. In warm weather prepare utensils overnight and 
chum before daybreak. 

6^ Use a correct d<iity thermorfictef. 

Strain crem miislin.c&lh.'',', . 
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8. Never overfill tlie oluirn. 

9. Ventilate frequently, 

10. Turn the churn at the speed indicated on the handle* 

11. Do not over-churn. 

12. Wash the hutter twice with cold water at the correct 
temperature. 

13. TJse brine for salting. 

14. Do not overworh, 

15. Do not work the butter whilst soft. 

16. Make up and Avrap the butter neatly. 

17. ITse the best vegetable parchment for wrapping. 

18. Do not store the butter in a damj), dark place. 

19. Harden the butter before packing and pack in special 
boxes. 

20. Make sure that you are acquainted with the require- 
ments of the Act regarding the making and sale of farm 
butter. 
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Price List of Forest-tree Transplants, 
Ornamental Trees and Shrubs. Hedge 
Plants. Creepers and Seeds. 

OBTAINABLE AT THE GOVERNMENT FOREST 
NURSERY, SALISBURY. 


1. Transplants of forest trees, etc., as far as in stock, 
are obtainable at the subjoined rates. 

2. Orders should be addressed to the Conservator of 
Forests, Salisbury; or Manager, Forest Nursery, P.O. Box 387, 
Salisbury. 

3. All orders must be accompanied by a remittance in cash, 
bank note, postal order, draft or cheque, made payable to the 
Department of Agriculture, Salisbury. Under no circumstances 
will plants or seeds be sent out or taken away from the Nurseries 
unless paid for. Stamps to the value of one shilling will be 
accepted. 

4. All transplants are despatched at Ra.te 10 on railways 
at purchaser’s risk. The transplants are watered as far as 
this is possible by the railway staff’ 

5. All prices quoted are for delivery free at any station 
or siding in Southern Rhodesia. Road motor service charges 
are payable by consignee and must be included in remittances. 

6. Purchasers of trees contained in tins either of 25 or 4 
trees are requested to return the tins, carriage forward, to 
the nursery from which they were obtained, or to the 
Manager, Forest Nursery, Salisbury. If the tins are not 
returned within two months from date of issue, they will 
be charged for at the current rate of petrol tins. 

7. No trees will be reserved unless specially booked. 
Orders will be executed in order of receipt as trees are ready 
for despatch. Every effort will be made to comply with 
instructions of purchasers. 

8. Transplants of forest trees, when quoted at per 1,000, 
are grown in half paraffin or petrol tins containing 20 to 25 
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iraiisplauts. The average weight of each tin is about 25 lbs. 
Height of transplants, about 3 to 12 inches. 

9. Transplants of larger size, from 1 ft. to 3 ft., are also 
supplied four in a tin at per tree Weight of tin, about 25 lbs. 

10. Shrubs and ornamental plants in single tins have a 
weight of about 5 lbs. 

11. To purchasers of forest trees, the following reductions 
are made : — 

(a) When the number exceeds 1,000, the price is 

£3 5s. per 1,000. 

(b) When the number exceeds 5,000, the price is 
£2 14s. per 1,000. 

(c) Special quotation for orders over 20,000. 

12. Orders for seed are posted or railed free of charge. 

13. Though every care is taken to supply trees and 
seeds true to name and of good quality, no guarantee can be 
given in this respect, more particularly in regard to seed. 

14. Intending tree planters are invited to apply to the 
Conservator of Forests, Division of Forestry, Salisbury, for 
advice as to the most suitable trees for growing in the various 
climates and soils of the Colony, and on the best methods to 
adopt in the formation of plantations, wind breaks and shelter 
belts. 

16. No responsibility taken after trees, shrubs, etc., have 
been accepted by the Railways. Any claim for loss or death 
should be inade to the Railway Company. 

16, This list cancels all previous lists. 

Price of Transplants.— For convenience, the following 
symbols are used to indicate the purchase prices of trans- 
plants : — 

A — Trees, 25 in tin, at 2s. 3d. per tin, £S 5s. per 
1,000; £2 14s. per 1,000 for orders over 5,000. 

C — Trees and shrubs, 4 in tin, at 4d. each, 

D — Trees and shrubs, 4 in tin, at 9d. each. 

E — ^^Trees and shrubs at 9d. each; extra large up to 
2s, 6d, each. 
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Alstonia scholaris... ... — A white flowered shrub, 6 feet high, similar to E. 

Oleander. 

Anona reticulata ... ... Custard Apple ... ... ... Small deciduous bush up to 10 feet high, bearing the well E. 

known custard apple. 

Bauhinia galpini ... ... Pride of de Kaap ... ... A rambling shrub, bearing orange-red flowers. Hardy. E. ... pkt. Is. 
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Cassia capensis... ... ... Cape laburnum ... A rapid-growing shrub, bearing masses of bright yellow E. 

flowers. 

Oestrum aurantiacum Ink berry A small shrub, bearing orange flowers in profusion. E. 

Gastanospermum Aus- A very fine shade tree similar in growth to Cedrela but 

trale Australian chestnut ... with shiny evergreen leaves and pretty flowers. 2s. 6d. each. 
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large, scarlet, leaf-like bracts, very showy. Double 
and single varieties. Also single pink variety, 

Foxosettia albida Poinsettia ... As above, but with single yellowish w'hite bracts. E. 

FMdium pomiferum ... Guava ... A small, hardy, evergreen tree, bearing edible, yellow D. E. 

fruit. 



Punica granatirm Pomegranate ... ... ... A shrub or small tree, having shining leaves, large 

scarlet flowers and large red fruit. Makes a useful 
hedge when well cut regularly. 

Pyi-acantha angustifolia Hawthorn ... ... Fruits golden and hang throughout the winter. Ever- 

green shrub. Useful as a coarse hedge. 
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Ficus repens... t — A valuable climber for walls, etc., used in places where 

the Virginia creeper is grown, but clings to the 
surface much better than the latter, rather slow at 
first. 

Hedera helix Ivy A dark evergreen climber. Best in shady, cool climates. 
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WasMngtbnia robusta Fan palm ... ... A strong-growing fan palm. 

Palms 2s. 6d. to 5s. each. 

0 Offsets of Bamboos supplied during January only. 





An outer row of tall trees would 
•ees are too near the citrus trees. 
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THE KHODESIAK HOME ORCHARD. 


The Rhodesian Home Orchard. 


By G-. W. Maeshall, Horticulturist. 


Introduction. — In this article it is proposed to deal mainly 
with the general purpose or utility orchard for the farm or 
town plot in which the owner wishes to plant a selection of 
fruit trees to meet the household’s fruit reqxiireinents. 

Fruit may be regarded as an essential part of our diet, 
and if we wivsh to maintain good health an endeaTour should 
l)e made to produ(;e throughout the year a regular supply of 
fruit. This is possible in many districts of lihodesia, for we 
have a wide range comprising tropical, suh-tropical and 
temperate fruits to choose from, and with judicious selection 
a seqxience of frxiits may be produced to fxxrnish the home 
requirements from Janxiary to December. 

A comparison of existing home orchards in Ehodesia i» 
enlightening. They vary from exceptionally good to extremely 
poor. In the former case there is evidence of a natxirai love 
for orchard management, the trees are well tended, the frxxit 
crops are good in qxxality and quantity and are a real joy to 
the owner. Iii other orchards are trees planted carelessly, 
neglected and an eyesore to all who see them, ilany of these 
faxlxxres are due to lack of knowledge concerning the planting 
and subsequent cultural requirements of the trees, to planting 
of varieties unsuitable for the pxxrpose they were intended to 
fulfil or to the planting of more trees than were actxially 
required or coxxld properly be attended to. 

An endeavour will be made in the sxiceeding pages to 
deal with the many factors that need consideration when 
establishing and maintaining a home orchard, and it is trusted 
that the advice tendered will be of assistance to those about 
to establish, extend or improve their orchards. 
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Selection of the Orchard Site.-Tlie most important factors 
to consider when selecting a site for a home orchard are 
suitability in respect to — 

(1) soil; 

(2) shelter; 

(3) aspect; 

(4) irrigation possibilities; and 

(5) distance from homestead. 

If one or more of these factors are disregarded, poor and 
unprofitable frriit may very well be the result. 

Soil.—The best soil for the profitable production of most 
fruits is a light to medium loam with good depth and 
drainage* Sititable soils as described above will furnish the 
trees w’ith a large root-feeding area^ the trees will be capable 
of growing to a good vsize, living to a great age and producing 
large crops of good fruit. If there is no soil of this nature 
aTailable it then becomes necessary to be content with a 
heavier soil. Heavy soils, however, are undesirable; they are 
more difficult to w^ork, and the qtiality of the fruit they 
produce is often poor, particularly during the wet seasons, and 
they should be avoided if lighter soils are available. 

On shalloAv soils with impervious sub-soils young trees 
may thrive and flourish for a few years, but when the roots 
encounter the objectionable sub-soil the trees will rapidly 
decline or die and prove a great disappointment to the owner. 

The minimum depth of a good fruit tree soil should be 
not less than four feet, and to this depth the land should be 
naturally well drained. Soils containing small stones 
throughout their entire depth or those overlying gravelly 
sub-soils are suitable for tree-planting, provided the tree roots 
are able to penetrate to the requisite depth, namely, four 
feet or more. 

Shelter.— Owing to the harmful effect of dry winds during 
spring or the Mossomng months upon ^ setting of the fruit, 
it is imperative that all orchards should be adequately pro- 
tected from such winds; Having selects suitable soil for 
: #ie orchard, shelter belts, ■mless already naturally, 

L^lhould be established witfcwt delay. It is to the advantS^ 
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of the fruit trees if shelter belts which are required to be 
established are planted a few years in advance of the orchard 
they are to protect. 

Young fruit trees require pi*otection from the time of 
planting if the best results are to be assured. This is not 
always feasible, however, particularly with iiew arrivals to 
the country who desire to establish orchards without unneces- 
sary delay. In instances such as this the shelter trees should 
not be planted later than the fruit trees they are to protect, 
and meanwhile rows of some of the more quick-growing 
temporary shelter plants may be grown at close intervals 
around and through the orchard to afford temporary protec- 
tion until the permanent trees become effective. 

When the orchard is enclosed, as it should be, by wire 
netting or fencing to exclude domestic aninials, small buck 
and ground vermin, a temporary shelter can qtxickly be 
produced by planting granadilla vines at ten feet intervals 
along the fences ; when the vines have covered the fence a 
few additional strands of wire may be erected above to enable 
the vines to form a screen of at least six feet in height. 
Other creepers may be used in place of the granadilla, but the 
latter is preferable, as it produces an edible fruit. Bananas 
and plantains are useful shelter plants; they grow quickly 
and produce good fruit. Dahl also is useful for a temporary 
hedge, the foliage and grain being valuable poultry feed. 

The best time of the year to plant all shelter trees is 
during the months of December and January; by planting at 
this season, when rains are usually frequent, it should be 
possible to establish the trees before the dry season commence^. 
It is, seldom necjessary to plant shelter trees on more than three 
sides of the orchard, the idea being to exchide the prevailing 
hot and dry winds that are prevalent from «Tuly to ISrovember. 
The sides of the grove usually requiring protection are the 
south-east and north-west, as it is from these directions that 
most of the winds are experienced. If the west, south and 
east sides are protected, little or no tree or fruit injury will 
occur. No shelter trees should be planted nearer than 60 feet 
to 70 feet from the fruit trees; this distance appears to be 
ample for Rhodesian requirements. 
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The Tarieties of trees recommended for shelter belts are : 
Tall-growing trees for outer rows — Eucalyftus tereticornu 
and Eucalyptus saligna; the latter do best at the higher eleva- 
tions. If eucalyptus trees are objected to and the vSoil is 
sufficiently light, Pinus radiata will be found suitable for the 
outer rows, and for the inner rows, Cupressus torulosa and 
Cupressus lusitanica, but the last named only where the 
rainfall is heavy or irrigation is possible. 

Many other varieties are suitable and may be planted, but 
those specially mentioned will furnish a range to select fi'om 
for average climatic conditions. 

When two or more rows of trees are planted to form a 
shelter belt they should be spaced 8 feet apart in the rows 
and 10 feet between the rows. ‘hStaggered’^ trees give the 
best results, i.e., like the teeth of a saw. 

Aspect.—The best aspect to select for the orchard is one 
with a gentle southern and eastern slope. N’orthern and 
western aspects are often undesirable. The slope of the site 
should not be excessive, or soil erosion will be liable to occur 
during heavy rain storms or irrigation. The best slope will 
vary with the nature of the soil, but it should never, if 
possible, exceed one in a hxindred. 

Irrigation Possibilities.— -Preference should be given to a 
site capable of being irrigated by gravitation, provided the 
shelter, soil and aspect factors are right. Good fruits may l)e 
grown in Bhodesia without irrigation, but if irrigation can 
be made available, so mxich the better. 

Distance from Homestead.— -The orchard site shotild he as 
near the homestead as possible, but the other factors must net 
he disregarded when making the choice. Orchards distant 
from the homestead are more liable to he neglected, cannot 
be kept under such close supervision and are subject to greater 
losses through depredations by birds and by theft. 

Preparation of Land.—After the selected site has been 
cleared of its timber, etc., it should be deeply ploughed and 
brought into good tilth ; this is possible if performed towards 
the end of the rainy seasour— about March, When the ground 
;; 'is^ ^prepared at", this -sdaibn:;- nic^t ■ ;ofv’ 'the' ■ soil'.moisture 'fe" 
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,<*onservecl and tlie later operation of digging tlie lioles will 
be made easier. When irrigation is possible it is also neces- 
sary to give careful attention to the problem of how the 
2 ^ reposed site can best be irrigated. In such cases the 
advisability of grading the land before the trees are planted 
cannot be too strongly emphasised, as the efficiency of the 
irrigation scheme so much depends upon the proper grading 
of the site. After grading, the whole area should be 
re-ploughed, cultivated and brought into the best j^ossible 
condition, and if it can be arranged a local irrigation should 
be given to ascertain which fall will be most suitable for 
l^lanting the rows. The rows should preferably be short, with 
not more than 15 trees to each row. Such rows would be 
120 yards in length and the fall shoxild be about 6 inches per 
100 feet, according to the nature of the soil; sandy soils 
require a greater fall than those of a medium or heavy 
character. When trees are planted on an ungraded soil 
continuous trouble will confront the grower, and it is neither 
easy nor economical to grade the slopes of an evstablished 
orchard, this work should be done prior to planting. The 
additional cost of a properly graded site is more than justified 
on account of the ease with which all of the cultural and 
irrigation operations may he performed. On ungraded slopes 
the trees will receive irregular supplies of water, and this in 
turn will necessitate more frequent irrigation. Depth of 
ploughing will also be uneven; silting will occur in the 
depressions, thereby endangering the health of many of the 
trees. 

Laying out the Orchard.— After preparing the chosen site 
in a thorough manner it should be carefully laid out with the 
rows of trees planted along the contoxirs, where necessary, 
allowance being made to permit of the irrigation water flowing 
evenly without displacement of the soil. The necessary 
appliances for the pegging out of the site are: — 

A jdanting wire or strong garden line to set about six 
pegs at a time (42 yards). For this purpose No. 16 galvanised 
wire could be used, and lumps of solder or rings of wire 
should he connected at the distances apart it is intended to 
space the trees. A 3-inch ring must be attached to each end 
■of the line 3 feet from, the end solder mark. This facilitates 
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the adjusting of the wire to its position when the pegging 
operation is proceeding. Two halfnnch iron pins 18 inches 
in length will he suitable to hold the line in position while 
the marker pegs are being set. Sufficient wooden pegs 
12 inches to 18 inches in length and about 1 inch in diameter 
should be available to allow three pegs for each tree to be 
planted. 

The square system is the best for the laying out of the 
orchard, as it facilitates all cultural operations, chiefly on 
account of the wider middles (space between the rows of 
trees). It permits of ploughing and cultivation being carried 
out in four directions, and each tree has a greater root- 
feeding area than that obtained in other systems of planting. 

The procedure to adopt when pegging the site is as 
follows: — Set the first line of pegs parallel but at least 60 
feet distant from the windbreak, provided the fall is suitable 
for irrigation. When the base line is completely pegged the 
end lines should then be set at right angles to it and then 
pegged. The unpegged side should next be checked to 
ascertain if it is the same length as the base line, and if it 
is found to be incorrect it will then be necessary to adjust 
one end line to correct the error. The fourth side may then 
he pegged. We now have the site completely enclosed with 
the outer row pegs. Presuming that a six-peg wire is being 
used, it will then be necessary to peg every sixth line parallel 
to the base line; when this is completed the filling in will 
be simple. The line should be set between the base line and 
sixth row^ pegs and the four intervening pegs set. This filling 
in is then repeated until the end of the section is reached, 
after which the marking wire should be set from the sixth 
row to the eleventh row peg and the four intervening pegs 
set; this filling in process is then repeated until all the pegs 
are set. 

After the area is completely pegged, and if it is intended 
to dig the holes at once, the whole site must be doubly pegged 
to permit of digging the holes where the tree pegs stood. This 
is simple if a suitable marking hoard is made as 
illustrated in Fig. I. The second pegging may he commenced 
from any corner of the site and can he continued row by row 
until completed. 
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Place the central notch of the marking board close against 
the tree peg, then set the two marker pegs in the end notches 
of the board, which may then be moved to the next peg, 
when the process is repeated until the site is completely 
double pegged. The tree pegs may be left standing, as they 
assist the hole- digger to locate the exact spot the tree is to 
occupy. 

Digging the Holes.— All tree holes should be dug, if 
possible, several weeks before the "planting of the trees is 
begun, and when this is possible the holes should he refilled 
with good soil soon after digging is completed to permit of 
the earth settling down, and thus eliminating the danger of 
the. trees sinking too deeply, as is often the case where trees 
are planted immediately after the digging of the hole. The 
size of the holes for the trees should be at least 2 feet square 
(not round) and 2 feet deep. 

The digger must first mark the size of the hole round 
the tree peg before withdrawing it. He should then dig out 
8 inches of surface soil and place it on a site unoccupied by 
a marked peg. The second 8 inches of soil is then placed 
on the opposite side of the hole and the bottom 8 inches of 
soil is loosened and left in the hole. This procedure is best 
for soil of good depth and quality. 

If the subr-soil is inferior to that of the surface soil the 
first 8 inches of soil should he placed as previously suggested 
and the remaining 16 inc?hes he dug out from the hole and 
discarded, the hole being then two-thirds refilled with good 
surface soil collected from near by, the R inches of surface 
soil previoixsly taken out being used to complete filling- 
When hard-pan is encountered it is advisable to break it ■with 
dynamite (agricultxiral)i, The explosion will shatter the hard- 
pan to a great rlepth and allow roots to penetrate in all 
directions. When dynamite is correctly used a pot-hole will 
he formed where the explosion took place; this hole should be 
closed and firmed, otherwise trees planted above it will 
gradually subside and eventually stand in a deep basin. This 
condition is very undesirable owing to water acctlmulating 
nmnd the stem of the tree after irrigation or rain. 



996 


THE RHODESIA AGRICaLTITRAL JOURI^AE. 


Planting Distances. — For best results most varieties of fruit 
trees should be spaced at cei^tain specified distances. This is 
possible in commercial plantings, where large numbers of a 
fruit variety are planted. In the home orchard it is different, 
as often fruit trees that require various espacements must be 
planted in a small area. This difficulty may be overcome by 
arranging the varieties in such a manner that the short-lived 
trees may be rooted out when their neighbours or larger- 
growing trees require the additional space. Suitable distances 
for planting fruit trees are as follows : — 

Distance apart 


Variety. eacli way. 

Pecan nut and walnut 48 ft. 


Seedling orange and seedling Avocrado 
pear, grafted orange, lemon, 
naartje, Tahiti lime, grape fruit, 
litchi, guava and pear ... 25 ft. 

Almond, quince, West Indian lime, 
plum, peach, apple, apricot, necta- 
rine, fig, cherry, custard apple, 
persimmon 20 ft. 

Paw-paw, banana, plantain, tree tomato 

and Chinese guava 10 ft, to 12 ft. 

It is not necessary or possible to plant the assortment 
stated, but it is often necessary to plant a mixture of trees 
requiring different espaeeinent, wliich may be arranged as 
follows : — 


N 12 ft. 

T 12 ft. 

S 12 ft. 

T 12 ft. 

N 12 ft. 

T 12 ft. 

S 

T 

T 

T 

T 

T 

T 

T 

S 

T 

S 

T 

S 

T 


T 

T 

T 

T 

T 

T 

1’ 

N 

T 

C 

T 

N 

T 

C 

T . 

T 

T 

T 

T 

T 

T 

C 

T 

G 

T 

C 

T 

G 


H denotes Pecan nut trees ... 48 ft. apart. 

S denotes Stone fruit trees 24 ft. apart. 

C denotes Citrus trees ... ... 24 ft. apart. 

T denotes Paw^paw trees ... 12 ft. apart. 
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The average profitable life of tbese trees would approxi- 
mately be: Pecan mtt 100 years, stone fruit 10 years, citrus 
fruits up to 30 years or over, paw-paw 5 years. 

From tlie profitable ages given it will be seen that all 
the T’vS could "be removed after the fifth year, thus giving 
additional space to the T7’s and S’s. The S’s would then be 
removed at the end of the tenth year to provide the IST^s with 
sufficient space . to develop fully. This system of inter- 
planting short-lived trees between trees that grow to a large 
size and live to a great age is to be commended as the most 
satisfactory method for the lay-out of the home orchard. 

Ordering of Tree®.— When purchasing fruit trees for 
planting they should be ordered well in advance of the plant-^ 
ing season. It is best to buy the trees from reputable nursery- 
men who raise good and healthy trees from selected parents. 
First-sized trees only should be used ; smaller trees are often 
undevsirable and seldom give good results. 

Time of Planting.— Deciduous fouit trees should be planted 
when they are dormant (have shed their leaves), the best 
months being June and July : the later month is somewhat 
late for many varieties of sub-tropical peaches, and these 
should, according to circumstances, be planted in June or even 
as early as Mav. 

Citrxis and other evergreen fruit trees may be planted at 
any season of the year, provided irrigation facilities are 
available and the trees are not in active growth. When only 
a few trees are to be put out, and assuming they are 
procurable, August is as good a month as any in which to 
plant. Given good attention and a full growing sea^son, 
August-planted trees will otit-grow those planted later in the 
year. For extensive plantings, however, the rainy season 
should be chosen, for then there is less danger of losses 
amongst the plantings. January is the best month if the trees 
are dormant. Trees planted this month will do better than 
those planted later, as they are more capable to withstanding 
any unfavourable climatic conditions which may occur during 
the following winter. 



998 


THE RHODESIA AGRICULTURAL JOURNAL, 

Choosing Varieties to Order.—For tlie home orchard it is 
advisable to select, as far as possible, varieties that are known 
to do well in the locality in which it is intended to plant. 
Well established nurserymen are often the best advisers in 
this respect, for they make a speciality of raising trees that 
do well in particular districts, their advice being based on 
repeat orders received from these areas. 

Southern Ehodesia produces fruit ranging from tem- 
perate to tropical, for in the tropics high altitudes gives large 
Beetions of country a temperate climate. It is, however, 
advisable to plant most varieties that are known to thrive 
and yield fruit iiiuler sub-tropical conditions. It is also well 
to plant varieties to give, if possible, a seiiuence of fruit 
throughout the year. With the home orchard, owing to the 
greater variety of fruit trees planted, there is seldom the 
necessity to consider inter-pollination. When a few varieties 
of each fruit are planted, pollination is usually good. Fruits 
such as the Ohinemuri apple, Doyenne du Oomice pear and 
most almonds are self sterile, i.e., they are incapable of 
pollination with their own pollen. Sometimes the male and 
female flowers mature at different periods and this prevents 
natural pollination. Walnuts also are often affected in this 
Way. To counteract this difficulty the Ohinemuri apple tree 
must he planted next to the White Winter Pearmain apple, 
Comice pear next to the Beurre Bose, and the Wickson plum 
next to Kelsey. This inter-pollination is to be considered 
more by the commercial planter than the home orchardist, but 
even by the latter it should not he disregarded. 

The commercial grower in the past often planted pure 
blocks of one or more of such varieties, with disastrous results. 
When these blocks of one variety were grafted to two or more 
yarieties blossoming at the same time, alternative rows haying 
been cut dowm and re-grafted, the trees started hearing as soon 
as the top-worked trees blossomed. 

For the guidance of new growers^ a list of suitable fruits 
is here given for the different elevations of Rhodesia : 
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FRiriT VARIETIES FOR RHODESIA, 


E — ^indicates Early Yariety. 

M — vindicates Mid-Season Variety, 
L-— indicates Late Yariety. 



Tropical 

Under 400 ft. 

Sub-Tropical 
4—5000 ft. 

Temperate. 

Over 5000 ft. 

Apples 

Rome Beauty ... 

L 

Rome Beauty ... 

L 

Borne Beauty ... 

L 




Yersfeld ... 

L 

Yersfeld.. 

L 




Carrington 


Rhode Island 





(Alma) 

E 

Greening 

L 




American Lady 


Ohinemuri 

L 




(Xmas) 

E 

Jonathan 

M 






Blenheim Orange 







Pippin 

M 






Delicious 

M 

Pears 



Keiffer Hybrid 

L 

Keiffer Hybrid 

L 




le Comte ... ... 

M 

le Comte 

M 






Clapp’.s Favourite 

•CT 





i 

Bon Chretien ... 

XU 

E 






'Beurre Bose ... 

M 





•i 

Glout Morceau 

L 

Quinces ... 



Cape Selected 


Cape Selected. 





Meeche*s Prolific 


Meeche’s Prolific 



... 


Champion 


Champion. 


Peaches 

: Kiiiiecrankio • . . 

E 

KilHecrankie ... 

E 

King Edward VII. 

Y indicates yellow 

Waldo ... 

E 

Bell’s November 

E 

1 , ■ ■ 
i ■ 

E 

flesh. 

Angel 

M 

Watt’s Early ... 

Ei 

Oklahoma Queen B 


• 


Jewel 

E 

Duke of York... 

'E 




Brook M.y. 

Florida Crawford 




Florida Gem ... 

M 

i ■, M.Y. : 




Florida Crawford 

Early Crawford 





M.Y. 

r M.Y. 




Shackleford 

■M 

Mamie Ross ... 

M 






St. Helena ... L.Y. 

Nectarines 





Early Rivers ,,, 

' E 






Gold Mine ... ... 

M 








PieU Plesii 

Satsuma... ... ... 

M 

Santa Rosa 

E 

Santa Rosa 

E 


Santa Eosa... 

. E 

Satsuma 

M 

Satsuma... ... ... 

M 

Pink Flesh ... 



Beauty ... 

E 

Beauty ... ... 

■E' 

Yellow Flesh ... 



Wickson... ... ... 

M 

Wickson... ... ... 





Kelsey 

L 

Kelsey . .. 

L 






Burbank... ... ... 

■M 

ApHoots ... 



Alpha. ... 

E' 

Alpha ... 

'M': 




Early Cape ... ... 


'Early, Gape 


Figs ... 

White Genoa 


White Genoa 


White Genoa 





Adam 


Adam 

mrnmm 
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Tropical 

Under 4000 ft. 

Sub-Tropical 
4-5000 ft. 

Temperate 

Over 5000 ft. 

Walnuts ... 


Japanese 

English 

Pecan Nuts 

Success 

Stuart 

Success 

Stuart 

Success 

Stuart 

Almonds 

. 


Britis 

Jordon 

LX.L. 

Paper Shell 

Cherries 

I 


Belle of Orleans 
Napoleon 

Black Tartarian 

Oranges 

Washington Navel 

1 E ! 

Premier (Joppa) M 
Valencia Late ... L 
Seville (Marma- 
lade) 1 

Wasliingtoii Navel 
Premier (Joppa) M 
Valencia Late ... L 
: Seville (M’arma- 
j lade) 


Grape Fruit 

' 

Triumph 

Triumph 


Naartjes 

Old Cape 

Emperor 

Old Cape 

Emperor 


Lemons 

Eureka 

Villa Franca 

Eureka ^ 

Villa Franca 


Lime ... ... 

Tahiti 

j Tahiti 


Other Citrus ... 

(for preserves) 

Kumquat 

Pompelmoes 

Kumquat 

Pompelmoes 


Avocado Pears ... 

Selected Seedling 
Budded Fuerte 
Budded Spinks 
Budded Gottfried 
Budded Linda 

Selected Seedling 
Fuerte 

Spinks 

Gottfried 

Linda 


li^ango 

Selected Seedlings 
Kidney 

Peach 

Selected Seedlings 
Kidney 

Peach 


Litchi ... 

Layered Trees 

Layered Trees 


Custard Apple ... 

Seedling Cheri- 
moier 

Seedling Cheri- 
moier 


Guavas ... 

Dwarf Strawberry 
Selected Seedlings 

Dwarf Strawberry 
Selected Seedlings 


Loouats ... 

Selected Seedlings 

Selected Seedlings 


Mulherry 

Hick’s Everbearing 

Hick’s Everbearing 

English 

Persimmon ... 


Most varieties 
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Tropical 

Under 4000 ft. 

Sub-Tropical 

4— 5000 ft. 

Temperate 

Over 5000 ft. 

Banana 

Ducasse Hybrid , 
Custard 

Lady’s Finger 

Ducasse' Hybrid 
Lady’s Finger 


•Grape Vines 

' 

Catawba 

Catawba 

White Hanepoot 
Bed Hanepoot 
Barbarossa 

Crystal 

Catawba 

White Hanepoot 

Red Hanepoot 
Barbarossa 

Crystal 

Other Fruits 

Vumba Strawberiy 
Tree Tomato 
Pineapple 

(Cayenne) 
Paw- Paw 

Vumba Strawberry 
Tree Tomato 
Paw-Paw 

Raspberry (Red 
Cuthbcrt) 

Vumba Strawberry 
Blackberry 
Raspberry (Red 
Cuthbert) 
Loganberry 


Description ot varieties will be found in nurserymen’s catalogues. 


[To he continued.) 
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SOUTHERN RHODESIA. 

Locust Invasion, 1932-38. 

Montkly Report No. 71. October, 1938. 


During October numerous flying swarms of tbe Red 
Locust {NoinadacHs septemfasciata, Serv.) kave been reported. 
Most districts in tke Colony kave reported swarms, except 
tkose in tke extreme soutk and north-west. Fifteen districts 
in Maskonaland kave been invaded, namely, Charter, Ckili- 
manzi, Gutu, Hartley, Inyanga, Loinagundi, Makoni, Mrewa, 
Marandellas, Mazoe, Melsetter, Ndanga, Salisbury, TJmtali 
and Victoria, and seven districts in Matabeleland, namely, 
Bulalima-Mangwe, Gwanda, Gwelo, Insiza, Matobo, Nya- 
mandklo^ni and Sebungwe. 

Tke Eastern districts kave keen keihdly invaded by 
swarms from Portngxiese East Africa, 

Considerable damage has been caused to early grazing and 
some wheat crops kave suffered. 

New spring foliage on indigenous trees lias been badly 
damaged. 

Tke direction of flight lias been variable. 

,J. K. Chohley, 

Acting Chief Entomologist,. 
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VETBRINAllV REPOK l. 


Southern Rhodesia Veterinary 
Report. 


SEPTEMBER, 1938. 


DISEASES. 

Anthrax was diagnosed on the Bindnra Commonage 
Mortality: Two head of cattle. 

TUBERCULIN TEST. 

Five bulls and 12 cows were tested upon importation with 
negative results. 

HALLEINTEST- 

Fifty-two horses and 12 mules were tested. No reactors. 

IMPORTATIONS. 

From Union of South Africa. — Bulls 13, cows 12, horses 
41, mules 12, sheep 716, pigs 6. 

From Bechuanaland Protectorate. — Sheep 879, horses 5. 

EXPOBTATIONS, 

To Union of South iifrica.— Oxen 441, cows 28. 

To Northern Rhodesia.— Oxen 618, bulls 10. 

To Portuguese East Africa. — O^en 105, cows 2, bulls 3. 

To Nyasaland. — Horses 4, 

EXPORTATIONS— MISCELLANEOUS. 

To United Kingdom.— Chilled beef quarters, 5,798? 
frozen boned beef quarters, 332; kidneys, 5,656 lbs. j tongueSj. 
2,869 lbs.:; livers, 23,844 lbs. ; hearts, 474 lbs. ; tails; i,2661bs* ; 
skirts, 2,582 lbs. 
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To NortKeni Rliodesia. — Beef (^areases, 2,850; pig 
oarcases, 55; veal carcases, 10. 

To Belgian Congo. — Beef carcases, 168; boned beef 
carcases, 6. 

Meat Products, — From Liebig's Factory, 

To Union of Sonth iVfrica. — Corned beef, 81,230 lbs.; 
beef fat, 24,000 lbs.; meat paste, 585 lbs.; tongues, 1,080 lbs. 

To United Kingdom. — Meat extend., 21,676 lbs.; beef 
powder, 79,064 lbs. 

To Ifortbern Rhodesia. — Meat meal, 2,00() lbs. 

B. L. King, 

Acting Chief Veterinary Surgeon, 
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Rhodesia Weather Bureau. 


OCTOBER, 1938. 


Pressiure^—Mean barometric pressure for tlie .month was 
about normal oyer the whole country. 

Temperature.—Mean temperatxires were about 1° F. above 
normal over the whole country and the humidity was appre- 
ciably higher than normal. 

KainfalL— The usual showers occurred early in the month, 
and appreciable rain was recorded starting on the 19th and 
continuing to the 26th, with a second fall starting on the 31st. 
The total for the month was above normal for Matabeleland 
but below for Mashonaland. 


PRECIPITATION. 


Station. 

Inches. 

Normal. 

No. of Days. 

Beitbridge 

3.07 

0.85 

6 

Bin dura ... . 

Nil 

0.59 

— 

Bulawayo ... . 

0.87 

0.74 

5 

Chipinga ... 

1.22 

1.51 

5 

Enkeldoorn 

0.51 

1.05 

1 

Fort Victoria 

.. ... 1.14 

0.90 

2 

Owaai Siding 

0.87 

0.41 

8 

Owanda ... . 

... 0.61 

0.79 

■ '7 .. 

Gwelo 

0.69 

0.67 

5'./' 

Hartley... ... 

0.94 . 

1.03 

6 

Inyanga , 

1.41 

1.12 

.".8''..'. 

Marandellas ... ... 

.. ... 0.67 

1.28 

2.,... 

Miami ... 

0.24 

0.37 


Mount Darwin ... . 

....... Nil. 

0.89 


Mount Nuza... ... . 

.. ... 3.19 

1.11 

Q 
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Station. 

Mtoko 

New Year’s Grift ... 

Nuanetsi 

Plumtree 

Que Que ... 

.Eusape 

Salisbury 

Sbabani ... ... ... ..t ... 

Sinoia ... 

Sipolilo ... 

Stapleford 

TJmtali 

Victoria Palls 

Waukie 

Abereoru ... 

Balovale... ... ... 

Brokeu Hill ... 

Cboina 

Port Jameson 

Port Eoseberry ... ... 

Isoka ... 

Kasama ... ... 

Kasempa 

Livingstone ... ... 

liundazi ... 

Lusaka 

Mazabuka ... ... ... 

Mongu ... ... 

Mpika ... ... 

Mporokoso ... ... ... ... ... 

Mufulira ... ... 

Mumbwa ... ... ... ... ... 
Namwala ... ... ... ... ... 

Ndola ... ... ... 

Petauke ... ... ... ... 

Senanga ... ... .. ... ... 
Sesbeke ... ... ... ... 

Sbiwa Ngandu 



Inches. 

Normal. 

No. of Days. 

0.18 

0.62 

1 

1.07 

0.92 

4 

0.60 

0.93 

4 

1.89 

0.74 

9 

1.93 

0.73 

6 

0.8).) 

0.76 

3 

0.71 

1.10 

*.) 

2.73 

0.67 

4 

0.40 

0.83 

r'* 

Nil 

0.48 

— 

3.45 

1.78 

6 

0.87 

1.08 

5 

1.35 

0.53 

9 

0.61 

0.36 

5 

0.;14 

— 

4 

2.87 

, — 

10 

0.63 

— 

4 

0.22 

— 

3 

Nil 

. — 

— 

1.83 

— . 

— 

0.22 

— 

3 

Nil 


■ — 

2.63 

— 

5 

2.04 

— 

. 8 

0.30 

— , 

1 

0.11 

— 

3 

0.89 

.. — 

3 

2.92 

— 

11 

0.03 

. — 

1 

2.46 

— 

in 

2.21 

' — 

■ 4 

1.92 

— . 

6 

1.32 


5 

0.60 

- — 

, 4 

0.71 


: ^ 

1.58 

■■ 

'■ ■: 

0.06 


' 2' ■■ 

O.M 



3.3$ 
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Te mperature in Stevenson Screen at 4 feet °F 
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